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when a tree is felled and squared, an examination should 
be made to ascertain the quality of the wood in the same 
way as a "post-mortem" examination is made to verify a 
^iognosis. A log of wood, however, intended to serve a 
certain pui*pose, cannot be dissected to the same extent as 
a corpse may be. The nature of defects which appear after 
squaring must be ascertained by surmise, guided by visible 
signs which the living tree exhibited ; and from this double 
source the disease must be traced, its probable develop- 
ment and the extent of its internal ravages, determined. 

Wood, to combine all the strength and durability of 
which its species is capable, should be taken from a tree 
which has reached maturity. 

A tree is not necessarily mature because it has attained 
such and such dimensions, but when, it has passed through 
the two first periods of its existence, already alluded to, 
viz., that in which it increases in height, and that in 
which its woody tissue is strengthened, then it is mature. 
Thus, for example, there are upright yellow-woods which 
having been always overtopped by adjacent trees, have 
reached an advanced age without having attained a greater 
<liameter than 8 or 9 inches. They are mature, and if 
converted into poles would prove very durable. 

Other trees of the same species on the contrary, may 
have attained a diameter of 12 or 15 inches, and still b« 
in the hey-day of their youth. Their wood has not com- 
menced to lignify — it is pulpy wood — and if used as posts 
for enclosures, would probably rot in the same year it was 
put in. 

The stem of a tree presents two well defined distinctions, 
the wood and the bark. 

The wood examined with the naked eye, or with a 
simple lens, appears to be composed in part of a com- 
pact ' substance, although formed of an infinite number 
of little bundles of parallel thread-like spindles called 
fibres. 

The extremities of the fibres of each bundle are insinu- 
ated, in a greater or lesser degree, between the extremities 
of those which precede and follow next to them, and pene- 
trate to a certain distance lengthwise, forming a continu- 
ous mass equally resistant throughout. 

This is the fibrous tissue. 



The fibres are cells* lengthened into the form of spindles 
ield together by lateral pressure. 

Sometimes young fibres are divided by transvere mem- 
branes partitioning the mother fibre into two short celluleSj 
which are softer and of a more transparent colour. 

Those which are cut and those which retain their former 
obtuse shape are called parenchymatous fibres, and form the 
woody parenchyma which makes up a portion of the fibrous 
tissue. 

These truncated fibres are frequently intermixed with 
li':tle tubes, which, running in the same direction as the 
fibres, have the appearance in a transvere section of punc- 
tures made with a needle. These are the vessels. f 

In Yellowwoods, Oedars, Cypresses, Pines, and all 
Conifers, vessels are never found. Pines and other resini- 
ferous trees have resinous canals, easily distinguished from 
vessels by the presence of resin which is always found 
therein. Vessels and resiniferous canals are never found 
in the same wood. This mass is generally crossed by littk 
partitions or membranes, of very small height compared 
Avith the length of the wood, extending from the centre to 
the circumference. They usually appear as more distinct 

* Cells are formed of a homogeneous substance -liquid, or soft inelastic solid, with 
varying quantities of water (protoplasm^ cambium), containing in combination the 
piinciples of various elements (carbon, oxygen, hydrogen, nitrogen, and sulphur). 
The young cells consist of an envelope of cellulose enclosing a strongly albuminized 
substance, protoplasm^ possessing a vital movement of rotatory circulation within 
itself, and the power to produce chlorophyll, the active agent in all vegetable 
assimilation, and a central core called the nucleus. 

In the older cells and fibres, the cellulose envelope is strengthened ; and between 
the layers of thickening is deposited a solid ligneous matter. 

The protoplasm develops into a thin membrane, lining the inside of the envelope, 
and loses its individual life ; the nucleus disappears, the cell -sap evaporates and is 
at first replaced by air ; then the interior receives the incrusting matter which 
gradually fills it up altogether. 

In the first period the cellule possesses all its vital activity. It may multiply by 
division, lengthen into fibre, and attach itself to other ceUs of similar nature for the 
formation of vessels. 

In the second period, so long as the interior is not entirely incrusted with solid 
matter, be it cellule or fibre, it becomes an inert mass serving, nevertheless, as a 
medium for the movement of the sap. Finally, when the interior is completely 
filled up with the incrusting matter, it takes no further part in the vegetable 
growth save in giving solidity. 

t Vessels are formed of obtuse or obovate cellules, ranged regularly one above 
the other. Their extremities adhere to one another, and the membranes thus 
brought into contact are absorbed. 

They may also have been formed of cellules already lengthened into fibre and 
united slantwise at their extremities. 

The vessels, often very long, are always slightly narrowed at the points of contact 
of the primitive elements. 
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lines on a polished transvere section, and have u pearly- 
appearance on a section neatly split longitudinally. These 
are the medullary rays.* 

The woody tissue is arranged in concentric layers of 
successive formations, each of which is produced exteriorly 
to the preceding one.f 

The oldest layer surrounds the pith, or rather the little 
canal which contained the pith in the youth of the tree^ 
and is called the medullary sheath. 

When vegetation is active, the formation of ligneous 
tissues is carried on between the wood and the bark^ 
outside the wood previously made. 

The f ormatfon of wood ceases when vegetation is stopped 
by cold, drought, or other causes, and recommences 
when temperature and moisture are suitable for making a 
fresh efPort in the development of foliage, flowers, or 
fruit. In a word, the formation of wood keeps pace with 
the intermittent periods of vegetation. 

It results therefore that wood is composed of a succession 
of layers more or less distinct, each of which is developed 
during a period of activity in the annual growth. In 
countries whore the difference between summer and winter 
is sufficiently marked, vegetation is active from spring to 
autumn, and in repose during winter, and only one layer is 
formed during the year.J 

Generally the elementary tissues are not of the same 
nature, or equally distributed throughout the same layer. 
The two sides of the layer almost always differ from each 
other, in which case the inside margin, called spring wood, 
is softer and looser, has more apparent cavities, and is 
lighter in colour. 

* They are composed of cellules very much compressed, and lengthened in a 
radial direction, (muriform cellules). They form a dry and brittle tissue in which 
so long as it is young, an alimentary reserve accumulates, which remains during 
the period of repose. — (M. Mathieu, *' Forest Flora.") 

+ In the stems of dicotyledons or exogens, the only trees now under discussion. 

J Excepting when from special causes a tree produces more than one shoot during 
the same year, as frequently happens with young pines and cypresses. In these cases 
the annual layers are sub&vided into two or more parts, by narrow zones of tissue, 
closer and more compact, but similar to those which surround them. These sub- 
divisions are otherwise as clearly defined as the layers themselves, but generally 
have not the continuity of the latter. In following them through a certain course, 
they gradually diminish, and finally disappear altogether. 



In the external portion of the same layer, called autumn 
wood, the fibres are more compact, the cells less numerous 
and larger, and the colour more distinct. 

The more pronounced this difference the more easily are 
the annual rings of growth distinguished ; for instance, 
in pines. 

In any case the spring and autumn wood resemble each 
other, and it is always a matter of some difficulty to 
distinguish them. It often happens, however, that at the 
extreme edge of the autumn wood the tissue becomes so 
hard and compact as to form a zone which sufficiently 
separates the successive growths. All the layers of the 
same tree and of the same essence * have identical structure 
— they only differ amongst themselves in regard to the 
proportion between spring and autumn wood. 

This proportion varies according to the circumstances of 
growth and according to the width of the annual layers. 
The relative quantities of the two formations exercise 
great influence on the quality of the wood.f 

In certain species, for instance Stinkwood, Sneezewood, 
and Ironwood, the stem of a full grown tree exhibits two 
well defined distinctions : the central structure, heartwood or 
duramen, and the external structure, sapwood or alburnum. 

♦ ** Essence ;^^ synonymous with Species y in Forest Technoloay. 

t For the same species (especially oak), wood in which numerous vessels and 
loose fibres predominate is called bois gras (fat wood) and wood in which the more 
compact tissues are found in larger proportion in the same species, is called '^ ner- 
vous '* wood. In oak and ash, both woods with large vessels, the porous formation 
of spring in each layer varies little in width, whether the growth be rapid or slow. 
The compact formation of Autumn alone is larger in proportion as the growth is 
quicker. 

Oaks also with large layers containing a greater pruportion of compact tissue, are 
more nervous and more durable. 

Oaks of slow growth, with narrow layers composed almost entirely of spring 
wood, and with large vessels, are looser in texture (fatter) and more suitable for 
splitting, but are less resistant and less durable. 

In pines and conifers, on the contrary, the Autumn wood is more uniform in 
width ; the slower the growth and the less porous spring tissue contained in the 
wood, the better it is. 

In the Landes, France, the wood of pines which have been ** tapped " for resin is 
much better than that not so *' tapped.*' 

The mutilation necessary for tapping exhausts trees, retards their growth, and 
produces limber of smaller size, thus relatively containing a larger proportion of 
Autumn wood. Tapping, besides, causes a more active flow of terebanthine (tur- 
pentine) from the interior to the surface, of which the more fluid portions are 
earned o£P, leaving in the tissues traversed an appreciable quantity of resin. 

Ti*ees thus treated have less Spring wood, and are composed of more compact 
tissues. Their wood is also more resinous, heavier, harder, more resistant and 
durable, and contains greater heating qualities than that which has not undergone 
«uch an operation. 
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ffewly formed wood is usually white or whitish, full 
of sap, and charged with saccharine matter, starch, and 
nitrogen in varying proportions. At the end of a period, 
however, differing with the species and surrounding con- 
ditions of vegetation, these characteristics and properties 
become modified. 

When the most complete transformation has taken place, 
the heartwood is simply a medium for aqueous circulation, 
and no longer contains any fermentable substance. Ic is 
almost impervious to all attempts at injection by pressur(\ 
The skeleton tissue of original cells has received a ligneous 
incrustation which has filled and practically obliterated it. 
Various substances — gum and resin — are deposited in its 
cells, and a colouring principle is developed in its tissues. 
The sap-wood is subject to rot and to the attacks of worms ; 
(vermoulure). 

The heart- wood can resist deterioration longer. 

In certain species the woody tissue undergoes no per- 
ceptible change ; it remains in appearance and quality as it 
was first formed, and the whole constitutes one uniform- 
substance. 

In other species the two formations (heart-wood and sap- 
wood), although of very different nature and qualities, are 
difficult to distinguish, because no special colouring is 
apparent in them. 

There are then, to sum up, woods in which neither 
heart-wood nor sap-wood can be distinguished, and others 
in which these two formations are not only more or less 
distinct, but possess different characteristics and qualities. 
Generally in this latter case the sap-wood is as inferior as 
the heart-wood is superior. Wood in this transition does 
not often follow one ascending scale to attain its maximum 
qualities. 

After retaining these for a certain time, it enters on an 
inverse descending phase, which results in decay. 

A particular colouring matter, more or less marked, but 
rarely very distinct, indicates the stages through which it 
passes. It is not always easy to determine the point at 
which it has reached its full value from that at which 
deterioration sets in. 

The quality is not proportionate to the intensity of the 
colouring principle ; certain woods remaining white, and 



7 



only changing colour when decay begins. With these^ 
reservations, and with exceptions which result from thera, 
heart-wood is distinguished from sap-wood by a special 
colouring, generally uniform, but varying with species or 
genus. It is almost always constant in wood of the same 
species, and is consequently characteristic. In a tranverse 
section (round block) this tinge assumes a regular form, 
approaching a circle or oval in shape, varying concentrically 
with the layers of growth. The heart is almost always 
harder and has acquired a greater degree of density. 

The quantity of sap-wood which a tree exhibits depends- 
primarily on the species to which it belongs. 

The soil, climate, isolation, and general surroundings^ 
influence the proportion in a greater or less degree. 

The discolouration which in the greater number of species 
most certainly indicates the lignification of the sap-wood,, 
quite as frequently announces a beginning of deterioration 
in the wood. Generally speaking, any discolouration which 
takes place in the perfect, or . heart -wood, may be regarded 
as a sign of decomposition. It changes the uniformity by 
producing inequality ; a veinous or mottled appearance, 
which invades the woody substance, extending from the 
core to the bark as an irregular stain or blemish, often 
edged by a dark border. 

This colouring, caused by decrepitude, is not defined 
regularly in a transverse section of the limb. It forms 
neither a circle nor an eclipse, but a figure of unequaR 
shape, marked by expansion very frequently at variance; 
with the annual rings of growth. 

In a longitudinal section, instead of being bounded by 
two straight lines almost parallel to each other, it exhibits 
the greatest irregularities of form. 

Deep black-shaded stains, often seon in compact tissue- 
are, on the contrary, frequently an indication of great 
durability in wood so marked. Such discolouration results 
from the tannin in the wood acting upon certain salts of 
iron introduced into the woody tissue by the ascend- 
ing sap. 

These first symptoms having been pointed out, we will 
now proceed to examine the defects most frequently met 
with in woods. 
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The most common faults and defects in wood are : — 

1. Knots. 

2. Irregularity in layers of growth. 

3. Spiral grain. 

4. " Coltiness " (defects caused by weather). 

5 . Cup-shake ( ^ ^ roulure ' ' ). 

6. Rind-gall (" frotture "). 

7. Heart-shake. 

8 . Star-shake ( ' * cadranure ' ' ). 

9. Red rot. 

10. White rot. 

11. Grey rot (" Grisette ") and dry rot. 

12. Wet rot— Black rot. 

13. Blemishes at the butt when standing. 

14. Double sap-wood (" Lunure "). 

15. Attacks of worms. 



Knots. 

When a branch has existed on the stem of a tree from 
which a log has been taken, a section of this branch is 
shewn by a surface with fibres transverse to the fibres of 
the log. 

This portion of the tissue penetrates into the log to a 
depth corr^esponding to the total thickness of the layers of 
growth added to the stem since the branch was formed, and 
the knot at its root is not larger than the branch was in the 
first year of its existence. If the branch be living and 
healthy when the tree is cut down, its wood is of the same 
texture, colour, and quality as that surrounding it, and does 
not in any way affect the quality of the log. It merely 
reduces its strength a little, because this part can only 
oppose a deflecting force with the cohesion ol its fibres, and 
not with their longitudinal strength. A cohesive resistance . 
is often more easily overcome than a resistance of extension 
and compression of the grain lengthwise, opposed by other 
parts of the wood at the same time. If the branch has 
been dead for a length of time without having deteriorated, 
the dead wood surrounded by living tissues produces an 
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effect similar to that of a bolt or rivet of the same size 
driven into the tree. 

If the wood be deteriorated without being decomposed, 
it may produce on the surrounding parts an effect similar 
to that of a hole of the same diameter and depth. 

Finally, if decomposition has set in at this point, the 
contiguous portions of the tree would be affected with a 
fault to be subsequently dealt with. 

Large knots grouped together in great numbers in the 
lower half of the tree, and easily removed, occur when 
the branches have grown vertically ; they reduce the 
strength of the wood in proportion to their size, and 
frequently cause logs to be rejected, when, for instance, 
they are intended fot the masts of ships. 

In general, black knots with compact fibre and without 
-any particular odour are indications that the wood is sound 
and of good quality. 



2. Irregularity of structure ; flat stem ; variations of 

heart ; channels, and cavities. 

It frequently happens that the layers of growth are 
larger on one side of a tree than on the other. 

Jf the layers are equally developed at the two ex- 
tremities of a diameter, and are narrower at the extremities 
of another diameter perpendicular to the first, the stem is 
oval in shape, {meplat of French writers). With such a 
distribution the elements of resistance are symetrically 
distributed, and logs of this kind, without offering the 
same guarantee as those uniformly constituted, hardly ever 
differ from them in any appreciable degree. They may 
even furnish stronger timber of certain given shape and 
for certain purposes. 

When the layers of growth are larger at one extremity 
of the section than at the other, the heart can jio longer be 
ii* the centre of the block ; and there is neither unifor- 
mity or symmetry in the formation. If the wood be sound 
and exhibits no striking defects in its fibre, this distribu- 
tion has very little effect on the strength of the wood. 
But if the fibres of the parts in which the tree has only 
developed in the smaller degree are at all spongy, it con- 
stitutes a defect very prejudicial to the durability as well as 
to the strength of the wood. Sometimes even from the 
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fact of irregularity in the layers of growth, the stem has 
channels more or less extensive, and principally at its lower 
end or butt, or small cavities more or less deep at varying 
heights. These cavities by retaining moisture may be- 
come the starting point of decomposition. 

The importance of these irregularities of texture depends 
on the depth to which the cavities extend, and in the 
former case on the nature of the tissue, and the soundness 
of the woody matter enclosed. 

Stems are sometimes found exhibiting two or more 
tiearts : two or more centres around which layers of growth 
have developed for a certain time, and then (he layiTs 
have surrounded the entire formation as though only one 
centre had existed. This happens when a tree is formed 
of two or more stems, originally separate, but joined together 
by the enlargement of their growth. The tit'sues of the 
parts which have re-united themselves may have been so 
lirmly woven together at the time of junction that no sign 
of the slightest weakness is shewn in the formation which 
occurred at this period. In other cases the union of 
stems thus efiEected is less perfect. The bark of the surfaces 
brought into contact may have been gradually enveloped in 
the wood, and the union has consequently not been so close. 

This defect under the name of " centre bark," onlv 
injures the homogeneity of the wood and in consequence 
slightly disminishes its strength, but its durability is not 
effected. . The tannin forced out of the bark into con- 
tiguous tissues, contributes to the preservation of the 
Avood. 



3. Spiral Grain, Fibre Torsion. 

Woods, with twisted fibres, called spiral grain {hois tors 
(t virants of- French writers) are those whose fibres are not 
parallel to the axis of the tree, but describe spirals around 
it more or less pronounced. This fault does not affect the 
woody nature of the material. Logs thus formed may be 
quite as durable, but are less elastic, and have lower resist- 
ing powers than trees of straight grain. Logs with twisted 
grain are unsuitable for splitting, and if sawn their fibres 
are cut across in many places, and can only furnish weak 
planks. 
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4. "Gelivure" (Prost Bite) Weather Defects. 

This defect consists of a crevice or longitudinal split^ 
which traverses the circumference towards the centre of 
the tree at varying depths, and leaves a characteristic scar, 
always visible externally. 

The interior sides of the crevice are almost invarioMy 
attacked by rot, caused by an infiltration of rain water or 
an effusion of sap. 

The fibres of trees suffering from this disease, are less 
adherent in a radial direction. If the wood be used for 
planks it becomes detached in flakes of which the thinnest 
portions come away in the form of flat splinters, more or 
less fringed at the place where they separate from the 
plank, caused by the dividing of the fibres into needle-like 
shapes. These sheaves, raised at one end, lie side by side, 
and at the other end adhere closely to the plank. 

Woods of this description cannot be used in joincny, 
carriage-building, or cooperage. If the decay has begun 
to attack the sides of the split, it will tend to increase it, 
unless the damaged part is properly cleared out, or better 
still, cut off and thrown aside. The remaining portion AvilL 
be found very durable, if employed for inside work, pro- 
tected from rain and sun. 



6. Cup-shake, *'Karn Scab," ^'Roulure." 

Cup- shake is a circular crevice found between two con- 
centric layers of growth. Sometimes it is only partial, but 
often it forms a complete circle, in which case the tree 
exhibits a hollow cylinder of wood surrounding a solid one. 

When this fault appears at both ends of the log the wood 
is altogether defective. If the layer immediately below is 
a little more spongey than the others, it indicates that the 
evil if of a serious nature. 

The sides of the shake may be sound or affected by in- 
cipient decay owing to an effusion of liberated sap. 

Cup-shake manifests no sign of its existence when the 
tree is standing, nor is it always at once visible when the 
tree is cut down, but is very clearly seen when the wood 
begins to dry. We are not now speaking of those solutions 
of continuity which the very fact of drying may produce^ 
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l)ut only of those which the process of drying renders more 
patent. 

Many cup-shakes may often be seen in the same section of 
a tree, and it is generally remarked that the more numerous, 
small, and close they are, the less distance do they pene- 
trate the log ; whilst a single shake, a very short distance 
from the heart, and very distinct, often extends to the 
opposite end and has the same appearance at both extremi- 
ties of the log. 

6. Bind-gall. 

When the separation of continuous layers of growth is of 
small extent and is the result of a contusion, produced 
possibly by a passing vehicle damaging the bark, or by 
the fall of a neighbouring tree when cut down, or by 
rubbing or friction of any kind, it is called a rind-gall, 
^frotture). 

At the time of the accident the tree must have been of 
vigorous growth. New layers of growth have been able 
to surround the wound before the bared tissues have had 
time to decay. There can have been no effusion of sap, so 
there is no decay at this spot. But there almost always 
remains a spongey part resembling sap-wood, which it is 
necessary to remove before the wood can be used. 

Similar imperfections occur at places from which large 
branches have formerly been removed. 

The tissue thus to a certain extent exposed, dies at the 
moment of cutting, and is unable to unite itself to the new 
tissues which cover it, and the adherence at this point 
is therefore imperfect, or of no value whatever. * 



7. Heart Shake. 

As stated, when speaking of cup-shake, we are now 
pointing out principally the defects which exist hefore 
drying, and not those which drying may produce. Splits 

* Woody tissue has not the power of healing wounds it may receiye. Wounds 
received on bark deposits heal, that is to say, tiiey are joined together again, but it 
is otherwise with the woody parts. Its wounds are sometimes covered over by the 
bark, or by new woody deposits more or less adhei-ent to the wounded surface ; 
but the woody parte taken away can never be replaced by a new formation pro- 
ceeding from adjacent woody tissues. — (Boussel — *' Culture et Exploitation des 
Arbres.'*) 
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are often met with in old trees, extending from the heart 
to the circumference. If there be only one split in the 
middle of a heart having all the characteristics of sound 
wood, and if the splinters when, detached, display tissues 
as hard and flexible as the species is capable of producing, 
it is a sign that the wood has reached a state of complete 
ligniflcation, and this fault has an importance only propor- 
tionate to the size of the aperture and length of the split. It 
would still be the same if the presence of splits were detected 
under the same conditions in perfectly sound wood. They 
would be due to contraction which the wood experienced 
in lignifying. 

8. Star Shake (Cadranure). 

When splits at the heart have a blackish appearance, 
are large at the centre, fine at the extremities, and resemble, 
fiuratively speaking, the hands of a clock on the dial plate, 
the defect is called " Star shake," (" Cadranure '' of French 
writers). 

It is an evidence of decomposition at the heart. 

Wood in which defects of this kind appear, is softer and 
more friable than that which surrounds it, and the splits do 
not extend beyond the layers of diseased wood. ^^Star 
shake" is often manifested by a single open and 
blackish split. But if the log be cut at a certain distance 
from the butt, the splits increase in number and in size of 
aperture, then diminish a little higher up, to be again 
increased. 

Wood thus affected should be cut away from logs, or at 
all events deducted from their measurement when passed. 



9. Bed Hot. 



Star Shake is the forerunner of another disease which 
tends to the complete rotting of the tree if left stand- 
ing, and would make rapid progress in a felled tree if used 
in its entirety. This disease is called ''Red Rot^^ on 
account of the cinnamon brown colour it assumes in oak. 

Wood affected with this disease becomes brittle, friable, 
and ends by being reduced to a fine kind of powder 
resembling snufp. The most vigorous trees are sometimes 
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reddened internally from this defect, though no outward 
sign of it exists. 

In other cases the disease appears at the butt of the 
tree, at the junction of two strong roots, at which point a 
coarse brown powder is seen, similar in appearance to 
chicory. 

10. White Rot. 

White rot converts wood into a dry soft substance like 
cotton or thread, easily separated and of a pale yellow 
colour gradating to white, according to the age of the 
disease, but always remaining inodorous. 

The disease is confined to a certain number of layers, 
anjl does not extend to the surrounding parts, which do not 
appear to suffer from contact with the affected parts. 

White rot, which frequently has its origin at the butt, or 
in the roots of the tree, attacks the heart as does ** Star 
Shake," and penetrates into the trunk, terminating in a 
point at a not very considerable distance up the stem. Its 
extent is easily gauged by boring the log with an auger. 

When this defect is found in the trunk of a tree, where 
it is sometimes caused by the presence of a broken branch, 
it takes the name of white knot or crest. 

As the white knot is enl irely surrounded by sound wood, 
it is easily cleared out of a log, which only suffers in value 
to the extent of the cavity thus made in removing the 
decomposed wood. 



11. Grey Rot (Grisette). 

This defect first discloses itself in the grain of wood, by 
a reddish grey or brownish discoloration. 

These stains have been called ^' Grey streaks," ("Flamme 
de Grisette " of French writers). At a section shewn when 
a tree is cut down, or at the section of a knot or bmnch, 
grey rot, if only slightly developed, shews a characteristic 
chocolate brown stain. In working it will be found 
that the wood is no longer fibrous at the affected parts. 

Woods spotted with black and white specks disclose a 
graver and more inveterate dry rot.* , 

* The stain sometimes takes the form of a black or brown spot surrounded by a 
ring of more defined colour, and is then called *' partridge eye.'* 
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Specks and streaks of orange yellow are signs of strongly 
developed disease, and the evil continues to extend even 
when the affected tree is cut down. The colour of the wood 
is changed. The most spongey parts, such as the vessels, and 
fibres of spring growth, separate and fall to powder ; the 
autumn fibres are in their turn destroyed. The medullary 
rays resist the longest, but if fractured they break off 
short, and the entire mass is reduced to a brown powder. 

Little whitish filaments appear in all the pores, and pre- 
cede the period when the decomposition of the tissues is 
first sensible to the sight. These filaments develop as 
near *to the heart as the splits permit. There they spread 
themselves out and a sort of whitish leathery substance is 
formed which gradually reaches the surface of the log. 

The parts attacked become brown and porous, of a dis- 
agreeable odour, and are invaded by small fungi. 

Generally the disease originates in a broken or torn 
branch, a part of which remaining in the) trunk becomes 
decomposed, and forms a gutter,* or small cavity in which 
the water lodges. 

Or it may have been caused by an effusion of sap into a 
cup-shake, or weather damage, " Gelivure." See page 11. 

Grey rot produced by a knot, very rarely ascends much 
higher than the point at which it entered the tree. 

But if it should spread rapidly up and down, the evil is 
much greater below, than above the disease. 

It is hardly possible to tell where to arrest the progress 
of grey rot — no other fault proceeds on such irregular lines. 
It re-appears on the side from which it 'has just been 
removed, and it suddenly ceases at a rotten hole. All parts 
infected, in however small a degree, should be rejected. 



12. Wet Bot-r-Black Rot. 

Wood sometimes exhibits purulent decomposition, ordi- 
narily black, owing to the formation of ulmic acid, although 

* When a large branch at the top of a tree (an ofPshoot of the trunk) dies, and is 
broken <^, or if a living branch is snapped by the wind, broken, or cut by the saw, 
removed by accident, or badly pruned, a snag remains, whose fibres penetrate to 
the heart of the tree. The damaged end is terminated by either a flufpy surface or 
bristling splinters. The tissues in this state quickly rot ; they absorb the atmos- 
pheric moisture, hold rain water like a sponge, and entrance through the 
snag is determined by the direction of the fibres themselves. This accident pro- 
duces what is called ** Guttering." 
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cryptogamous (fungous) vegetation may not be the original 
cause. 

This disease is due either to an effusion of sap, from 
which abnormal products, such as gum, ulmine, &c., are 
generated, or to the action of atmospheric moisture. This 
is ^^ Wet Eot.'^ Diseases of this kind are generally more 
clearly defined than any other rot, and the wood which 
surrounds the aflfected part is less liable to contract the 

disease by contagion. 

. 

18. Blemishes at the butt. 

Sometimes in the section at which a tree is cut dowoy 
stains may be seen of shades of colour varying betwcu^n 
grey and black and sometimes "foxy" coloured, which 
diminish in extent as they rise in the tree, and at a certain 
height terminate in a point. 

If these stains proceed from colouring matter extracted 
by the roots fi'om the soil, and carried up by the ascending 
sap, they are not indicative of any fault. 

But they may proceed from a disease ; as for instance 
the decomposition of a root. 

The extent of the stains ia ascertained by cutting a few 
inches from the end of the log, and noting in what propor- 
tion they diminish in successive sections. 

Their nature is discovered by boring with an auger, and 
carefully examining the texture and condition of the par- 
ticles brought out by the tool. 



14. Double Sap-wood, (Lunure) ; Interlarded Sap- 
wood, (Gelure). 

Certain trees sometimes present an union of contiguous 
annual layers, which are pressed into the " perfect " or 
heart-wood, and have the colour and tissue of sap-wood. 

When wood of this kind is found at the centre it forms 
a circle in the transverse section, and is called '^ Lunuro." 
When it forms a ring, or a segment, of one, intercalated 
among the perfect wood, it is called " double sap-wood " 
or "interlarded sap-wood." 

Sometimes the contrary is the case. In woods of inferior 
quality, (fat woods), there are found a certain number of 
layers which possess all the characteristics of texture and 
colour of the best wood. 
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When a tree is ^^lunated,'^ the disease almost always 
makes its appearance in the same manner at both ends of 
the bole in which it occurs ; and according as the colour is 
a deeper or lighter shade, it is called red or white '' lunure." 

Lunated wood may be composed of tissue, either porous, 
spongey, friable, or full of blackish or brownish sap, exhal- 
ing a fetid odour. In this case the decomposition has 
reached a very advanced stage. 

The circle of lunated wood, without shewing any sign 
of decay, may be formed of annual deposits very different 
from those near them, and in which a much larger number 
of vessels are perceived. 

In this case the woods has not the consistency of good 
wood, and is very liable to suffer from the attacks of worms 
and rot. 

Finally, wood infected with this disease may be of exactly 
of the same structure as the layers of the best wood, and 
the only difference will be found in the colour. 

In this condition it will have the same strength and 
tenacity as though it had not been lunated, but it will not 
possess the same elasticity and will be more readily 
attacked by worms and rot. 

According to the experiments made by M. Funch at 
Copenhagen the white or whitish yellow ring of ^^ lunated" 
wood only differs from the layers near it in colour, and is 
capable of exerting greater resistance than surrounding 
wood, but absorbs more moisture when immersed. 

Lunure is almost always more or Ibss apparent in a 
section of a newly cut tree, but after drying for some time 
the discoloration is frequently absorbed (especially white 
Lunure) by the surrounding layers, so that no further 
trace is seen of it. 

It may be rendered visible again by washing the end of 
the piece, or by cutting off a tlnn transverse section. 



15. Worm Holes. 

Insects or worms may attack standing trees or wood pro- 
perly stacked ; but they are specially to be dreaded when 

timber is felled and kept lying in the forests.* 

\ ■■ ■ " ' 

* To allow a log of wood, after being cut, to lie in the forest would subject it to 
what is called ** Kalander " (a sort of weevil). It would penetrate right into the 
log, and that wood ia known to get the dry-rot in a very little time. — (Mr. A. Gr, 
Robertson, M.L.A., May 25, 1882.) 

C 
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Large worm holes are generally made by species which 
do not deposit germs of putrefaction in the wood, and are 
only dangerous in proportion to their size and number. 

It is, on the contrary, owing to insects whose work is 
visible on the surface in the form of small holes, apparently 
inofEensive, that the most dreaded ravages occur. Such is 
the work of the ^' Lymexylon navale." The insect deposits 
its larvae in splits or cracks. It reproduces with marvel- 
lous rapidity, and burrows into the fibres of the log, spread- 
ing the germs of putrefaction. To discharge the sawdust, 
it bores a hole at right angles to the nearest side at which 
it can be ejected, and these internal operations precede the 
appearance of the holes. A portion of the larvae die in 
their cells, and others leave in the spring after being 
metamorphosed. 

The little worms excite fermentation in the wood so that 
rot speedily appears in the form of grey lines (Grisette). 

When the punctures still contain a white substance, and 
when the shavings have an odour of rum, it is an indica- 
tion that the insect is still there, or that it has gone to de- 
posit putrefective germs in the holes. Then it is urgent 
that the log should be immersed, immersion having the 
double advantage of killing the larvae and of destroying the 
germs of putrefaction which may exist in the log. 

The period of immersion should be limited to six 
months whatever the season, and to three months 
if during the period of incubation of the insects. This 
simple measure succeeded perfectly at Toulon in 1820, 
a time when 20 per cent, of the stock of timber was 
destroyed by this insect. The Lymexylon shuns the sun, 
currents of air, and all annoying surroundings generally. 
It appears to prefer the centre of stacks, and principally 
those sheltered under closed sheds, where it finds shade, an 
even temperature, and perfect repose. 

Wood immersed in sea water is subject to the attack of 
the sea worm {Teredo navalis). The Teredo is a whitish grey 
worm a foot in length, and a little less than an inch in thick- 
ness. One end terminates in a round shell, formed of two 
equal valves, very like the halves of a nut deeply 
hoUovred out, and the other in a kind of bifurcate tail 
forming two syphons which it can protrude or draw in at 
pleasure, and in the natural state are enclosed between 
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two movable calcareous plates. At an almost microscopic 
opening through which it penetrates into the wood in its 
larva stage, one of these syphons serves to take up the 
acrid water which thus reaches its branchiae, and conveys 
1o its mouth the organic molecules necessary for its 
nourishment. The other syphon in a similar manner carries 
away the exhausted water, and thus completes the pro- 
cess of digestion. The Teredo in feeding itself through 
its jButed shell, perforates the wood as with a file. No 
Teredo ever penetrates into the tunnel of another ; all those 
in the same piece of wood travel side by side, and increase 
in every sense. But, however worm-eaten the wood may 
be, there is always a partition wall separating the borings, 
the thickness of which is sometimes infinitesimally small. 
Another worm, the Lycoris {amelida) wages war against 
the Teredo, and seeks hfm out iu his borings. 

The Teredo requires clear sea water, and cannot live in 
fresh or brackish water, or in mud. 

At Brest, where the differences of water level, between 
the high and low tides, are very great, wood is embedded 
in the soft mud which covers the beach, and being sub- 
merged twice a day is always sufficiently impregnated with 
salt water. In the north of France it has thus been 
possible to make masts for ships from wood which has been 
embedded 100 years without suffering the slightest dete- 
rioration. 

At Toulon extensive ditches have been prepared with 
the same end in view, and filled \iith a mixture of fresh 
and sea water sufficient to destroy the Teredo. 



c 2 



20 
INSPECTION OF WOOD 



Wood is inspected with the general view of determining 
its suitableness or otherwise for various requirements, and 
to ascertain if it fulfils the special conditions of certain 
contracts. 

After an inspection, a decision on stated grounds can be 
definitely arrived at, as to whether the wood should be 
rejected, or admitted and classed in its proper category. 

For this purpose a set of tools is required, comprising : 

a. Measuring Instruments — graduated tape, two-foot 
rule, and diameter gauge. 

b. Boring and' cutting tools (saw, hatchet, awls, stiletto, 
and auger.) , 

c. Water-can, sponges, and rags. 

d. Tools for mai^king and numbering the logs ; stamp- 
ing hammer, pincers, paints, brushes, &c. 

The manner of proceeding is as follows : — 

1. A general survey is made of the faces and both ends 
of the log. If there is any suspicion of a serious fault 
likely to cause rejection, its nature and extent must be 
immediately determined. 

2. By stretching the tape on the upper surface, the exact 
length of the log should be ascertained and noted down. 

3. In measuring the length, note should be taken of the 
grain of the wood, and its inclination to the axis estimated 
at so much in the yard. 

Note should also be made as to whether it is perfectly 
straight on this side, and if curved or crooked, the extent 
of its bend per yard.* 

4. If any knots be found, the position and nature of 
each should be stated. Those which do not appear serious 
should be smartly struck, and the sound noted. 

Those which may in appearance be sound, are not, perhaps, 
perfectly firm and adherent. Sometimes water penetrates 
into the circular fissures which surround them, and they 
develop into a kind of stopper on a part soft or hollow 
through the action of red, white, or grey rot. 

"^ ■' II—-- ....... ._- _«.i.ai.i... ^..M.M.M .1 ■■■ «■»«■■• ■ ^ I I. -> ■ ..,...- Ill » . -.1 --• 

* In France the Admiralty admit as straight, all logs which have a bend of less 
than 20 millimetres per metre iu length, i.e.^ a little less than a quarter of an inch 
per running foot. — (M. H. Nanquette ** Exploitation des Bois,'* 1866, p. 109.) 
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In the act of striking the blow the knot is very often 
detached and driven into the decomposed cavity* It is then 
technically termed a ^^ druxy " knot. 

Such knots should be bored into, either with an awl or 
auger, as far as the sound w<?od. 

The nature of the decomposition should be exactly noted^ 
and also the depth at which the wood is found to be free 
from contagion. All defects should be noted — rind-gall, 
dry rot, weather damages, &c.; the presence or absence of 
fungi and worm holes, and, if any be found, their natuie 
and dimensions in either heart or sap-wood; the state of the 
sides of splits, &c. Eotten or doubtful parts should be 
tested with either an auger or hatchet, and worm holes 
measured. Splits on the side should be examined, their 
position, length, size of aperture, and dfepth noted ; channels 
and flaws should at the same time be observed. 

5. The square compass (diameter gauge) should then be 
applied to the upper surface at the small end, aud its width 
taken and note made whether it is square, rectangular, or 
what the obliquity of the sides. 

Dimensions of wane edges on each side should be 
noted. The same measurements should be made at the 
middle and at the other end of the log, and wherever else 
it may appear necessary. 

6. The thicker end should be carefully examined ; if 
dirty it should be washed, if dry it should be moistened, 
and if necessary a section should be sawn off. 

Note should be taken as to whether the heart is in the 
centre or at one side, and in the latter case its distance 
from each surface should be measured. If it has more than 
one heart this fact should be mentioned, as well as the 
centre bark (ew^r' ecorce). 

Exact measurements should be taken of the perfect wood, 
and of the sap-wood. It should bo stated whether the 
heart- wood is harder or softer than the sap-wood, and the 
reason for it. All defects which occur should be noted 
down. The length, depth, and width of apertures in splits, 
cup-shake, star-shake, lunure, red-rot, and stains; also the 
structure of the splinters, the presence or absence of fungi 
or their spores, (Mycelium). 

7. The small end should be examined in the same way as 
the large one, care being taken to ascertain whether the 
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defects which appear are continuations of those observed 
at the large end. 

8. All the faces of logs should be noted in turn, and 
the conformation of each, indicated. 

To make a proper inspection it is always advisable to cut 
the wood afresh at both ends with saw or hatchet, in order 
to carefully examine all knots, splits, and doubtful discolora- 
tions. 

It is often necessary to soften and wash the wood with 
water to restore it to its normal colour. There are certain 
defects which disappear entirely with drying, for instance 
^•lunure." 

When a fault has been detected, and it is sought to 
ascertain its importance in the interior of the log beyond 
the results given by boring, recourse must be had to obser- 
vations made when the tree was standing. According to 
its appearance then, and taking the species of wood into 
account, the cause of the disease will probably be trace- 
able. 

Boring, cutting, or smoothing the timber afresh should 
always be resorted to when practicable, in order to shew 
where one defect leads on to an extension of the disease, 
and it can do no harm to saw or bore the diseased parts. 

Such parts add nothing to the value of the log, and only 
serve to communicate contagion to the sound wood. They 
should be removed as soon as possible, and the wood com- 
pletely freed of them before being put into work . 
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EXTERNAL SIGNS OF MATURITY AND 

SOUNDNESS. 



In order to possess the best qualities of which a species 
is susceptible at a given locality, wood should be taken from 
mature trees — sound, and well shaped. 

External signs of maturity vdry according to species, 
climate, and soil, but their general characteristics may be 
summarised as follows : — 

A cessation of growth in the height of the tree at its 
summit ; the flattening of the crown in consequence of the 
development of the large branches at the top; the appearance 
of dead twigs in the branches ; the converj^ion of smooth 
into rugged bark, generally of a different colour. The 
shape of the stem varies with species and situation, but 
individual trees of the same species in similar situations, 
almost always undergo similar changes. The stem of a 
young tree is more conical than that of an older tree. As 
it grows and gradually approaches maturity its trunk 
becomes more and more cylindrical, that is, it has a tendency 
to become of the same thickness at both extremities of the 
bole, from the point at which projecting roots disappear, to 
the point where the larger branches of the crown commence. 
Further, useful indications may also be drawn from the size 
of the tree being taken into consideration with other 
symptoms, especially regarding the circumstances under 
which it has lived. The fact must not be lost sight of that 
a small tree on arid soil, or one overtopped since its birth, 
may be as old as a tree of very large dimensions, growing 
alone in rich cultivated soil, which may be still relatively 
young. 

At maturity the leaves are smaller, coriacseous ;* the 
openings between the foliage are increased ; and the crest 
of the tree is not very bushy. 

It is by these symptoms as a whole, and not singly, that 
a conclusion may be arrived at whether a tree should be 

* Sometimes their dendate edges, wavy surfaces, wrinkles and epidermic expan- 
sions become smoother and smoother, their edges more united, and the leaf itself 
becomes harder and like leather (Holly, Saffraan, &c.), but these signs most 
frcquenthr indicate the transition of a tree from infancy to the adult, stage (blue 
gum). This remark refers only to leaves of normal growth, and is not applicable 
to gormand branches, or shoots which appear after felling. Such shoots possess all 
the appearance and freshness of youth. 
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felled or not, always taking each one independently of its^ 
usefulness at the place where it stands. 

If the tree (supposed to be maintained under certain 
conditions) suffers not only small but large branches to die 
from slow continuous decay, and not from the sudden effect 
of any external or accidental cause, such as wind, isolation, 
insects, &c., it is because the circulation of the sap is 
enfeebled by age, and we may conclude that the tree is on 
the decline. 

But this conclusion is not to bo inferred in the case of a 
tree growing in the middle of a dense mass with its trunk 
surrounded by undergrowth, and its crown shaded by those 
contiguous to it, which is suddenly isolated on one or more 
sides by the felling of adjacent timber. The trunk of such a 
tree, stimulated by a stronger light, puts forth luxuriant 
branches formed principally by the ascending sap. 

These branches are called ^'epicorms," or ^^gorman- 
disers." The sap thus partially diverted and absorbed in 
its course has not sufficient strength to ascend into the 
ramification of the crown. There is not sap sufficient left 
for this purpose and the crown withers and dies, although 
the tree may not be mature or declining. 

But if the shade be restored around the trunk by a fresh 
growth of underwood, or by the development of crowns in 
its vicinity, and if the shade thus afforded is sufficient to 
stifle the gormand branches, or if they be cut off, then the 
crown renews the vigour of its youth. 

Trees exposed to the action of violent or uncertain winds, 
have dead branches at all ages. This always happens when 
the head attains a height at which it is no longer sheltered 
from atmospheric currents. 

Storms in destroying foliage developed during fair 
weather, often result in the death of branches which bear 
the leaves, although other branches survive or fresh ones 
are formed, and grow side by side or even above those 
which are dried up. 

This is very often the case with trees growing at the 
edge of a forest, on private properties or roads, and often 
in avenues planted in places exposed to the wind.* 

_ ^ _ - ■ 

* Thq foliage of trees at' the edge of a forest is often surmounted by bare dead 
branches, rising like the horns of a stag from their crowns, whilst trees entirely 
isolated, iu exposed hedges, frequently present a broken appearance, vulgarly 
called the ** Witches broom." 
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Insects may also attack trees at all periods of their 
existence, and cause the death of one or more large 
branches, or they may eat away the leaves. 

A sound mature and well shaped tree presents the 
following appearance : — 

1. Foliage of a bright green colour, leaves uniform, 
small and hard accoi ding to the species to which they belong, 
with certain tendencies to group, and to leave spaces 
between the groups — larger and more succulent leaves at 
certain periods would not be a good sign. 

2. Stem quite round from the point where the buttresses 
of the roots cease; or may perhaps exhibit small channels, 
characteristic of the species, parallel to the axis, and insigni- 
ficant when compared with the total diameter. Full 
sounding when struck with a heavy body. 

3. The portion of the stem between the root and the 
head cylindrical in form, or tapering regularly, and in all 
cases free from holes, snags or knots, protuberances, 
branches or twigs. 

4. Bark of a colour, appearance, texture, and uniform 
adherence characteristic of health, the direction of fibres 
and clefts parallel to the axis of the tree denoting straight- 
ness in the grain of its wood. 

An entire absence of blemishes, stains or fungus, and as 
little lichen and moss as may be compatible with the 
species, situation, and age of the tree. 

The following signs on the contrary are considered 
symptoms of defects or disease : — 

1. A flat or swelled appearance on one side of the stem 
is indicative of an eccentric heart, and consequently of 
irregular formation of the grain. Bark split in spiraj 
threads denotes the same formation of grain through- 
out. 

2. Bark dull and blotchy, especially if split or channelled ^ 
extending deeper than the periodic shedding necessary 
for the normal conditions of its existence ; scales or 
thin plates showing a tendency in the wood to puff 
up ; large jed or white stains breaking the uniformity 
of the colour ; all these indications denote an infiltra-^ 
tion of water or an effusion of sap into the interior. 
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3. The presence of fungus on the bark ; an excessive 
quantity of lichen or vegetable parasites, generally 
denote internal decomposition more or less advanced. 

4. Holes made by birds usually imply soft wood, and 
often indicate the presence of highly injurious insects. 

5. The presence of eruptions, scarred branches, rotten 
knots, partly grown over and called .*' bull's eyes;" holes 
or cavities retaining water on the trunk ; the exuding 
of matter ; dust proceeding from small holes between 
the loots ; are all indications of internal decay. 

6. Warts, woody protuberances, circular excrescences 
whether having twigs growing on them or not; bulging 
of the bark in the direction of the grain ; generally 
denote defects, decay, or splits inside. The same are 
to be feared when small, full leaved branches appear 
on the stem. They are signs of red and decomposed 
wood. 

7. Often high winds may have caused rents at the junc- 
tion of two branches and new tissues may have formed 
arotind the gash. A hole is thus made called a trough 
in which the water collects and penetrates into the 
trunk. Troughs, though even of old standing, and 
exhibiting only marks left by the stagnation of water 
in the axils of the branches, indicate that internal decay 
is to be feared. 

15. Trees struck by lightning are generally split up inside 

and cannot supply serviceable wood. 
9. A pale colour of the leaves, and their early fall, 
excepting from dryness or abnormal heat, shows that 
the roots are not healthy and cannot penetrate into 
the soil. 
In this, as in previous cases mentioned, the tree should 
be probed with a thin sharp instrument, especially at the 
depressions in the stem near the ground. The trunk should 
be struck with a heavy body at doubtful places, and the 
sound returned carefully observed. 
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TIME FOR FELLING. 



Is wood cut during a certain period of its vegetation, 
during a certain solar season, during certain astronomic 
changes, or under certain atmospheric influences, thereby 
rendered more or less durable or valuable ? 

Data collected by the most conscientious observers, and 
information gathered from the customs of diiferent coun- 
tries and peoples, deductions from the theory itself, and 
the practices founded thereon, furnish a complex answer 
to this question. 

The results of numerous experiments made by Duhamel, 
contained in his treatise on the exploitation of wood, show 
that the season does not in any way affect its durability, 
but wood cut whilst full of sap, is not so heavy, and is sub- 
ject to larger splits. 

According to Mr. John Knowles, wood cut in winter in 
England is heavier, stronger, and less liable to warp or 
.split, than if cut in any other season. 

Mr. Thomas Laslett, timber inspector to the Admiralty, 
instances the long duration of wood in certain ships, and 
attributes it to the fact that the trees were felled in winter. 

According to the experiments of Hartig in Germany, 
wood cut in sap is less durable and more liable to be 
attacked by insects, than that cut in Avinter when the sap 
is down. 

Pliny no doubt interprets the current opinions of the 
practical men of his time when he says : '' The oak does 
not spoil or warp if cut about the winter solstice, although 
it is liable to bend and split if cut in any other season." 

In France a Regulation of 1601, re-enforced in 1669, 
and again in 1706, forbade the cutting of wood wlien full 
of sap, but in the Vosges, as in Holland, resinous tiees 
have always been cut in summer. 

In England the oak is cut at the end of April or begin- 
ning of June. 

This time is probably chosen as being most favourable 
for stripping the bark, and not on account of the influence 
of the season on the quality of the wood. 

In the Kingdom of Naples, the Italians cut the oak in 
July and August with which they built their ships during 
the last century. 
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Since 1830 the Badeners and other Germans have often 
been compelled to cut their resinous woods in summer to 
preserve . them from the ravages of the beetles known as 
Bostrychidoe. Wood thus cut down in sap, is whiter, 
smoother, and lighter, but loses none of its durability. 

According to Captain Sebert of the French Artillery, 
the founder and director of a large establishment for the 
exploitation of woods in New Caledonia, the great difficul- 
ties of preserving wood in hot climates is mainly owing to 
the large quantity of sap generated, which the high tem- 
perature decomposes, thus causing the wood to decay : or it 
is evaporated so rapidly that the wood is either warped or 
split. 

Anything tending to diminish the effects of either of 
these processes would assist materially in the preservation 
of the wood. 

From these last observations, agreeing entirely with those 
I have myself made, it may be concluded that the following 
conditions should be observed in felling timber in the Cape 
Colon V : — 

1. The time at which the aqueous matter entering into' 
the composition of wood is at its minimum. 

2. A season during which the temperature will allow of 
gentle and regular evaporation at a place calculated 
to avoid the dangers of fermentation and the attacks 
of insects. 

3. The season in which the compositimi of the sap renders 
it least likely to develop fermentation, organic germs of 
decay, and the reproduction of insects. 

4. A time during which the temperature and other 
atmospheric conditions which succeed felling, are the 
least likely to produce fermentation and the invasion 
of wood by insects. 



1. Quantity of Water. 

The quantity of water entering into the composition of a 
living tree is very variable, according to species, locality,, 
and season. 

There are some species of wood in which the liquid part 
does not exceed 23 per cent., whilst others cut at the same- 
time have contained 54 per cent. 
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Schubler & Neuffer have found in fir, cut down in January 
in Europe, 53 per cent, of liquid, and in wood of the same 
species felled in April, 61 per cent. 

Ash has shown 29 per cent, in January, and 39 per cent, 
in April. 

In cold countries and temperate zones, the proportion of 
water contained in wood is much less during repose in 
winter, than during the period of active vegetation. 

In tropical regions the temperature is never sufficiently 
low to cause a cessation in the ascent of the sap, but 
according to Captain Sebert there are periods of relaxation 
or relative repose, more or less influenced by atmospheric 
conditions. 

Thus, in a general manner, a period may be determined 
for all woods during which a momentary repose takes place 
— that is, the period immediately following the ripening of 
the fruit. 

The Cape Colony is neither in a temperate or tropical 
zone, but in an intermediate zone ; sub-tropical. 

In the west and east of the Colony the influence of winter 
has always been considered to preponderate, and to deter- 
mine the period for felling. Wood is therefore invariably 
cut during the winter season. 

Such was formerly the practice throughout the Colony. 
For many years, however, it has been sought in the forests 
of the Knysna Conservancy to regulate the season for 
felling according to the fructiflcation of the diflPerent 
species. 

I have examined into this question, with great care in 
conjunction with Captain Harison, the Conservator, who 
has kindly communicated to me the results of his observa- 
tions since the time he became connected with the forests of 
the Colony. We are fully in accord, and acknowledge at 
the outset, that during a certain time in winter there is 
a temporary relaxation in the vegetation of all our forest 
species ; and in the second place, that there is not always a 
cessation of vegetation at the maturity of their fruitg. 

It may sometimes happen that a tree is in full bud or 
flower, or that the sap has fully ascended, before the matured 
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fruit of previous formations falls to the ground. Such was 
the case with the hard pear at Knysna in 1883. 

We are also assured that sap is much more abundant, and 
the bark of trees more easily detached, during the waxing 
than during the waning of the moon. 

On this point I can only repeat the observations of 
Duhamel contained in his treatise on the exploitation of 
wood. He has found practically that wood cut during 
the waxing of .the .moon contained a larger quantity of 
water than that cut during its waning. The excess during 
winter was from 3 to 6 per cent., and during spring it was 
more than 12 per cent. 

Finally I am of opinion that the period for felling all 
woods should be between the Ist April and 3l8t August; 
and second, that a felling season of three months is quite 
long enough for any species. Thus, if a species be of late 
vegetation (as the Assegai for instance in 1884), the cutting 
season might be limited for such species from 1st May or 
even 1st June to 31st August ; and in the same manner if a 
species commences vegetation early, the season might be 
from 1st April to 1st July. 

It is of course to be fully understood that the period for 
felling only, should be so regulated, and that the necessary 
time for squaring of wood and for its removal from the 
for^ts be granted in addition. 



2. Action of Temperature and Time on Evaporation 

and Drying. 

When a tree is felled, a certain quantity of water which 
it contains is evaporated more or less quickly, and the wood 
becomes lighter by the weight of liquid which disappears. 

A time then arrives at which the weight of the wood 
(according to the quantity of liquid it contains) having 
been reduced gradually, becomes fixed in a certain measure, 
and only varies with the hygrometric conditions of the 
Dlace in which it is situated. 
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The wood is then said to have reached the stage of 
^^ perfect dryness," although in reality it contains 17 per 
cent, to 20 per cent, of water (in Europe). 

This proportion is almost the same in all species of wood, 
and is called '^ Hygrometric water." As opposed to this 
the moisture may be called " Free water " which evaporates 
from logs kept in dry places, consequent on atmospheric 
temperature and aeration. This quantity is at the most equal 
to that which the wood would absorb into its tissues, and 
which would again produce saturation, if it were immersed 
after having arrived at the stage of ^^ perfect dryness." 

It is possible for hygrometric water to disappear at a 
temperature of 266° to 284° F. (130° to 140° C), but at 
284° F. the wood begins to decompose. 

The keeping of the bark on wood almost entirely prevents 
drying. 

Uhr has had trees felled at the beginning of summer, 
after the ascent of the sap (June in Europe). He has had 
them placed in the shade immediately after felling, some 
retaining their bark, others stripped of it. 

The loss of weight registered was in the following 
ratio : — 



Jul^^ barked 

unbarked 
August^ barked 

unbarked 
September^ barked 

unbarked 
October J barked 

unbarked 



• * 



• • 



34*53 per cent. 

0-41 per cent. 
38-77 per cent. 

0*84 per cent. 
39*34 per cent, 

0*92 per cent. 
39*62 per cent. 

0*98 per cent. 



The time necessary for wood to arrive at perfect dryness 
is, on the average, as follows, for various classifications : — 

, Cleft, for firewood ... 2 years 

Sawn resinous woods ... 3 do. 
Do. Oak 4in. thick ... 4 do. 
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Logs of Oak 2 ft thick ... 10 years * 

Wood, in losing the liquid it contains, is not only reduced 
in weight, but also in volume. f 

The variations observed by Lave in many species, are 
included between the following extremes : — 

Variation in direction of Fibre. 

Smallest registered ... 0-017 per cent. 

Largest ,, ... ... 0821 ,, 

Variation in Radial Direction. 



Smallest registered ... 1*30 

Largest „ ... ... 6*66 



5? 



5) 



Variation in Circumference. 

Smallest registered ... 3*28 

Largest „ ... ... 17*70 

From the enormous differences in the quantity of liquid 
in suspension in wood at different times, and from the 
inequality in the facility of their tissues for contracting 



* Logs of Oak of large dimexxsioiLB (16 inches square), stored in a dnj covered 
place, continue to lose weight during 10 years, and at the end of that time, 
though their weight is no longer afPected except by the condition of the atmos- 
phere, the heart- wood, if sawn, is still found fresh, and it is necessary to dry the 
planks which thus suffer a further diminution in weight. 

MM. Bouquet de la Grye, Conservator of Forests, and A. E. Dupont, Naval 
Construction Engfineer, have had logs weighed to ascertain the quantity of water 
Oak retains. The experiments were made at Toulon on Oak from Bourgogne, and 
the following averages have been determined : — 

Density of wood on arrival, or at leaving immersion basin . . 1*09 

after remaining in store 1 year . . 0*935 

. . 0-927 

. . 0-895 



» »» )> i» * »♦ 

» )> >> >» " >> 

4 

' 11 11 11 " 11 

> 11 11 11 " »» 

1 11 11 11 10 ,, 



0-865 
0-840 
0-822 
0-770 



It is the custom at Toulon to exclusively employ Oak timber for the ribs of ships 
which has been at least 10 years in store. At the expiration of that time the tim- 
bers are cut up, and allowed to dry a whole simimer in the sun. Then they are 
worked and adjusted under a covered shed, where they remain from 4 to 6 years, 
the bolt holes bored and open. 

t From this it is seen that in receiving wood when no special understanding has 
been established on this point, it is well to wait either until the wood has lost the 
greater part of its free water, or, if the wood is measured while swollen with 
moisture, to make deductions equivalent to the quantity of water with which it ia 
saturated. 
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in different directions as seen above, it can be judged what 
splits and warps will be produced when the tree is felled 
at a time when it contains much liquid and is subjected to 
a rapid drying. 

From this latter point of view summer is the least 
favourable season. 

If felling in summer is compulsory it is advisable either to 
allow the bark to remain on the tree, a procedure which has 
inconveniences, or to immerse the wood until winter, which 
may produce complications to be hereafter examined. 



3. Influence of Season in relation to the nature and 
proportion of substances entering into the 
composition of Wood. 

Certain physiological explanations are necessary to 
elucidate this question. 

Wood is a complex substance, the elements of which 
may be divided into organic matter, and inorganic matter 
or minerals, and are usually found in the following propor- 
tions : — 



A. 


Organic Substances : 






Carbon 


48 


B, 


Oxygen ... 
Hydrogen 
Nitrogen ... 
Inorganic or Mineral Substances . . . 


42 
6 
1 
3 
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In ash there is almost always found phosphorus, 
sulphur, chlorine, iron, silica, manganese, lime, magnesia, 
soda, and potash. 

The organic substances are classed as binary combina- 
tions such as water (H2O), essence of turpentine (C 10, 
H le), &c. ; ternary combinations, as the hydrates of carbon 
such as cellulose (Ce, Hio, Og), which constitutes the 
greater part of the woody fibre, vessels, cells, and im- 
pregnates them with "lignine;" pectic matter (C16H22. 
Oig), insoluble in water, but which causes the fibres of the 
wood to adhere together ; starch, or amidin (Cg, Hio, 
O5) ; sugar (C12, :^, On) ; Glutin (Cn, H24, O12,) ; 'Gum 
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(Cfl, Hio. O5) ; essential oils, &c., and sometimes a little 
tannic acid (Cig, Hgo. O3) ; quaternary combinations ; nitro- 
genous proteids (Cge, H26, Ojo, N4), added to which is a small 
proportion of sulphur or phosphorus (1 or 2 per cent, ),* form- 
ing albumin, fibrin, casein, legumin, or vegetable casein. 

These substances have remarkable identity of composi- 
tion in both animals and vegetables. They are eagerly 
sought after by insects, and from them the organic germs 
of fermentation and putrefaction are developed with sur- 
prising rapidity. 

During the repose of vegetation, the nitrogenous sub- 
stances are found in a solid state in the younger parts of a 
tree — the outside layers of sap-wood, and interior deposit 
of bark — but they do not occur in the fibres of perfect or 
heart- wood (cellulose incrust^d with lignine). 

Nitrogenous matter becomes liquid when the sap begins 
to move ; it is contained in abundance in the first flow of 
ascending sap, though at a later period none is contained. 

But the cambium foimed by the descending sap which 
enters between the layer of wood, and the bark formed 
during the previous year is very rich in nitrogenous 
principles. To such an extent is this the case that in 
certain countries, as, for instance, Eussia, the inhabi- 
tants on the borders of the Black Sea, strip certain 
species of young trees, and by scraping both the wood 
and the bark (liber) thus laid bare, obtain an edible and 
nutritive substance. ' 

During repose, wood contains an abundance of starch 
granules, matted together like seeds in the cells of both 
medullary rays and woody pulp. 

As soon as vegetation commences this substance is con- 
verted into glucose which is more fermentable, but on 
evaporation will probable leave less residue. During the 
first flow of the sap wood contains no starch. 

When the sap begins to rise it proceeds by the fibres 
and vessels ; it penetrates the medullary rays, and the 
cellules of the pulpy wood, where it dissolves the starch 
which has been converted into glucose. It passes along 
the youngest parts from which it extracts the Ugnified 
nitrogenous matter, and diffuses these elements throughout 
of the stem, 
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Thus charged, the movement of the sap proceeds with 
the development of foliage upon all parts of the tree. 
Then strengthened and intensified by the axjtion of the 
leaves which cause much of the aqueous portion to evaporate, 
it descends by the vessels and cribriform tubes of the 
inner or true bark (liber). 

It circulates between the bark and the wood, and be- 
comes thickened into cambium, thus forming the new woody 
layer — the result of this period of vegetative activity. 

The nitrogenous substances are solidified in this part, and 
in contiguous young deposits, for a fresh period of repose, 
whilst at the same time much starch enters the medullary 
rays and pulpy wood for the same period of stagnation, 
serving as a convenient store of reserve material. 

The ascending sap should be, and in fact is, heavily 
charged with nitrogenous substances during the first days 
of its rising which follow the repose of a complete vegeta- 
tive revolution. 

The quantity diminishes as the foliage develops, and 
later when the development is complete, it contains neither 
nitrogenous or fermentable matter. 

* The descending sap, acted upon by the leaves which 
cause a portion to evaporate, is, on the other hand, very 
rich in these substances, and is eminently putrefactive. 
If by means of a force pump the sap were expelled from 
the stem of a young tree newly cut, a mucous liquid would 
be obtained which left to itself would putrefy in 24 hours. 
If, however, there be added a small quantity of either 
sulphate of copper, chloride of zinc or bi-chloride of mercury, 
the albumin unites with these salts or their oxides, and an 
insoluble precipitate is formed. The liquids and solids are 
then equally imputrescible, and it is this fact which serves 
as a basis in most of the methods employed for preserving 
wood. 

The sides of the organs through which sap circulates, 
(cellules, fibres, vessels) are formed of cellulose — which 
thus constitutes the bulk of wood. 

When this substance is separated, as for instance when 
such textiles as hemp or flax are required, it is in itself 
very resistant to decomposition, and it is only eventually, 
when acted on by excessive moisture, that atmospheric 
germs cause it to decay. 

D 2 
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It remains intact for an indefinite time if kept away 
from external causes of deterioration ; but in certain cases 
and under certain influences it may retain an equivalent of 
water, and be converted into a friable element called 
Hydrocellulose.* 

From these facts theu, taken together, it results that 
wood in repose contains fewer fermentable elements, and 
that the nitrogenous and most putrefactive substances are 
contained in the younger parts of the wood — and that in 
wood in active growth, these elements are more diffused 
from the fact of the abundance of liquid the wood contains. 

Is it then easier to remove these elements by a rapid 
process of drying or by a thorough cleansing ? 

The rapid drying of tissues saturated with moisture is 
attended by all the disadvantages we have enumerated ; 
splits — radial or circular, deep or broad — cannot be 
avoided. 

A prolonged and complete cleansing, that is immersion, 
may be resorted to with advantage when it is sought to 
separate the cellulose from the nitrogenous and fermentable 
substances which are uuited, for example, in stems furnish- 
ing hemp and flax. Applied to wood this method may 
have the disadvantage of dissolving certain elements of the 
incrusling matter (lignine), and also of tending to convert 
the cellulose of elastic fibres into hydrocellulose. 

We must expect that the cellulose of wood in full sap is 
more liable to this modification than that of less saturated 
and less distended trees in a state of repose. 

If then it is compulsory to cut trees when full of sap 
they at all events should not be deprived of their branches 
and foliage until the leaves are withered and dried. 

The leaves cause the evaporation of a certain quantity 
of moisture and their drying up will be a sign that the 
trunk contains only sufficient liquid to retain its freshness. 

It follows then, that the trees should be immediately 
squared after felling to avoid fermentation and removed 
from the forest to be kept under cover in a place not too 
warm or too dry in order to avoid splitting and the attacks 
of insects, nor too damp in order to avoid the growth of 
fungus. 

* According to M. G-irard, Professor oi Chemistry au Gonseryatoire des Arts 
ot Metiers (Note k T Academic des Sciences). 
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Under these circumstances there would be every reason 
to expect that the cellulose would not be decomposed even 
if it should contain a small quantity of nitrogenous ferment- 
able substances. 

From this we may gather that if there is no agreement 
as to the results obtained as regards the season for felling, 
these differences may arise from the various methods applied 
to the wood after the felling of the tree. 

Finally, reverting to the difficulties of properly treating 
wood cut down when full of sap, and the indecision which 
exists as to the tendency of the tissues (they themselves 
not being of a putrescible nature) to decompose more 
quickly when the tree is felled when full of sap ; and 
whether, if such be the case, this drawback is not compen- 
sated for by the greater ease with which nitrogenous and 
other fermentable substances may be removed, we are 
compelled under these circumstances to follow the opinion 
of the greatest number, the most common practices, and 
cut only during the time of winter repose. 



4. Influence of Season on the changes which imme- 

mediately follow Felling. 

The high temperature of the atmosphere during the 
warmer seasons — spring, summer, and autumn — ^favours 
fermentation. 

If then the abundant and putrescible sap of trees cut 
during vegetation, be not quickly evaporated or replaced 
by injection or immersion the wood soon rots. This is 
what happens to trees felled full of sap and left with their 
bark on. 

It is well known how much more durable are poles and 
spars barked immediately after felling than those used with 
their bark left on. If on the other hand the wood is 
barked and left in the sun, it warps and splits, as we have 
already seen. 

Besides, wood contains nitrogenous matter of which the 
average quantity varies from 3 to 6 per cent., and nitrogen 
enters into its composition to the extent of about one- 
sixth ; insects, which breed in summer, live on these sub- 
stances. 

They deposit their eggs in clefts, and there multiply, 
causing damage of various kinds. With regard to this 
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matter it is sometimes necessary to take note of the tempera- 
ture at the time of felling. Thus in the Pyrenees it is an 
established fact that trees cut down during the prevalence 
of a warm southerly wind are much more readily invaded 
by insects than those cut at any other time. 

If the same thing happened here in Cape Colony during 
the continuance of warm north winds there should be no 
hesitation in suspending felling during the short periods 
in which this wind prevails in winter. 

These considerations cannot be concluded without stating 
that the commencement of winter is preferable for felling 
all species which are in repose throughout the winter. 

For species in an advanced stage of vegetation the early 
part of winter only should be selected, and the latter part 
for those of retarded vegetation. 

From carefully registered local observations it should be 
judged how far other considerations are to be taken into 

account. 

According to M. Prilloux, wood cut during repose may 
be distinguished from wood cut in sap by the following 
simple process : — 

* * * Wood cut when the sap . is down, during its 
winter repose, contains an abundance of starch granules, 
matted together like seeds, in the cells of both medullary 
rays, and woody parenchyma. Wood cut in full sap, on 
the contrary, contains none. > The property possessed by 
starch of assuming a violet colour under the action of 
iodine, enables us to detect its presence, especially in oak, 
which has very large medullary rays perfectly visible to 
the naked eye. In some species, however, the use of the 
microscope will have to be resorted to. 

If a transverse section of wood cut in winter be treated 
with solution of iodine, the medullary rays appear as deep 
lines almost the colour of ink, and detached from the 
yellow ground. This is due to the colouring by iodine 
of the inner sides, fibres, cells, and vessels of the wood. 
Nothing of that kind appears on a section of wood cut in 
sap. The entire surface remains of a uniform yellow 
colour. The medullary rays are only distiaguishable from 
other portions of the wood by the possession of a lighter 
shade of colour.* * * * * (Note presented to the Cen- 
tral Agricultural Society of France). 
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EFFECTS OF BARKINQ STANDINQ TREE^; 

From ancient times the effect has been tried' of barking 
trees when standing, and leaving them thus to perish and 
dry gradually during the summer for felling in the ensuing 
autumn. 

Vitriivius, in his treatise on architecture, says that by 
notching trees to the heart, and leaving them to dry stand- 
ing, they are at once available for use, and capable of long 
service. 

Buffon and Duhamel have successively established that 
if a tree be barked during spring from roots to branches 
and felled at the end of summer, the density of its sap- 
wood is increased about 8 per cent., and its strength 13 
per cent., and both conclude, but without verifying their 
conclusions, that its durability should increase in the same 
ratio as its strength. 

Evelyn states, "To make excellent boards bark your 
trees in a fit season, and let them stand naked a full year 
before felling." , 

Experiments since made have demonstrated that the sap- 
wood thus hardened is far from being thereby rendered 
more durable. Notably in New Caledonia the practice of 
barking the lower parts of trees whilst standing, has had to 
be abandoned, as the remainder of the bark left drying on 
the tree, was quickly attacked by worms which penetrate 
to the heart. 

This practice, approved by old writers, is therefore not 
suitable to warm countries (Captain Sebert — Notice sur les 
bois de la Nouvelle Cal^donie). 

The action which takes place is as follows : — 

The tree, barked in winter or spring, continues to live. 
Under the influence of heat, the moisture of the ground is 
absorbed by the roots and ascends into the vessels and 
fibres of the wood, carrying with it the now soluble starchy 
and nitrogenous substances of the winter reserve. Leaves 
are formed and developed, but less completely than if the 
tree were protected by bark, and in no sense are they 
improved. They concentrate the starch and nitrogenous 
matter destined to descend through the cribriform tubes of 
the liber of the bark for the formation of cambium between 
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the wood and bark, to constitute the reserve for the follow- 
ing winter, and to provide the lignine to convert certain 
layers of sap-wood into heart- wood. The quantity of 
lignine produced by a mutilated tree is not more than that 
formed by a tree whose organs are intact, nor is there more 
sap wood to convert into heart- wood. 

But the nitrogenous and starchy substances intended for 
the liber of the bark and cambium, which, by circulating 
between the wood and bark should have formed the most 
tender layer of wood, cannot take that direction as no bark 
exists. These substances therefore are deposited in the 
already existing layers of wood, thus hardening their 
tissues and filling empty spaces. 

But, as proved by experience, they fill them with putres- 
cible matter which hastens their decay, instead of increasing 
4heir durability. 



4i 

PRECAUTIONS TO BE TAKEN FOR PROPERLY 

SEASONING WOOD. 



In the preceding remarks we have discussed the objects 
to be attained in taking wood fgr seasoning from mature, 
healthy, and well-formed trees, free from defects, and cut 
in the proper season ; and the characteristics of trees which 
have reached maturity have been stated. The most 
common defects in wood, otherwise sound, have been detailed 
in the order of their importance, and the manner of inspect- 
ing described. The effects of season have been discussed, 
and felling in winter decided to be the best. We have 
seen that if wood be dried too rapidly it warps and splits 
considerably, especially when exposed to the sun. Then, 
water and atmospheric moisture cause it to ferment, 
worms find their way into the apertures, the wood rots, is 
eaten away and destroyed. 

On the other hand, if kept fresh, say on the shaded 
soil of the forest, and prevented from drying by the 
presence of its bark, it is not only more subject to fermen- 
tation, but is favourably situated for the development of 
fungi (cryptogamous vegetation) and for breeding myriads 
of insects. 

Having recapitulated so much, the following precautions 
should be observed for obtaining properly seasoned wood:-- 

l. It being supposed that the wood is cut down in winter 
during the repose of its vegetation, it should be squared, if 
the operation is performed in the forest, within 15 days of 
felling, and then placed upon blocks, and not upon the soil, 
until removed from the forest. 

If the squaring takes place outside the forest, it should 
always be done within a month following the felling, and 
the squared logs rested on supports, and never on the ground, 
in a dry airy position for a short period, not extending in 
any cas^ beyond the winter. Shortly after squaring it is 
advisable to place the wood in water for a short time to dis- 
solve the nitrogenous and other putrescible matter liable to 
fermentation, contained in the woody deposits nearest the 
outside. 

for a very short time fresh running water is preferable 
to salt water. Brackish water, in which the Teredo cannot 
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live, is again better than salt water for a longer term, but 
for a lengthened period, mud saturated in salt water is 
prefera,ble to running salt water.* 

2. After some days exposure to the atmosphere in fair 
weather in winter, the wood should be placed in the shade, 
away from the action of the sun and rain, and a store 
specially set apart is absolutely necessary for properly 
seasoning large quantities of timber. 

If at the time wood is taken up for seasoning, either 
from the forest * or from the immersion basin, it is known 
that the logs will require sawing down the middle to 
furnish the required dimensions, it is an excellent plan to 
do this before stacking them. 

The parts near the heart will then dry under Ihe same 
conditions as the circumference, and the danger of serious 
splits will be averted. Wood cut into planks of 6 or 8 
inches thick is the best for favourable seasoning. If the 
log is divided into four parts by two lines sawn in the form 
of a cross, it will most likely season well. 

The drying shed should be covered by a roof impervious 
to rain and sun, and a wall should surround it on the sides 
against which rains usually beat, and the other sides should 
be closed by movable Venetian shutters, or louvres. 

If the air cannot freely circulate in the store^ the carbonic 
acid exhaled in the process of drying, would be confined 
and become a cause of deterioration. "Wood on leaving a 
too closely confiued store is very liable to split and other- 
wise suffer from atmospheric influences as soon as it 
encounters them. 

On the other hand if the store be too open, the drying 
Vill be too rapid and serious splits will certainly result. 
The floor should be paved to prevent dampness rising from 
the earth. Such esialations are frequently the cause of a 
kin.d of internal gangrene called ^' Stack-rot." 

The shutters should consist of frames easily- opened, 
closed, or removed when wood is taken in- or out. 

Large logs should be placed on horizontal blocks not 
more than 9 feet apart for wood of 9 inches thick and over ; 

* At Brest masts which have been embedded in mud impregnated with salt 
water upwards of one hundred years, have been used without showing any signs of 
deterioration. — (According to M. Nunquette, former Director of Forestry ^hool, 
Nancy.) 
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not more than 6 feet apart for wood 4 to 9 inches thick ; 
4 feet apart for planks of 1 to 4 inches; and 2 feet for 
those of less than 1 inch. The upper side of the 
supports should be raised at least a foot from the ground 
and should rest on blocks or cubes so that the air may cir- 
culate freely between them and the ground. The large 
ends of the logs in the same tier should all be in line, and the 
small ends slightly raised behind so as to be level, and 
easily removed at the front when required.* 

There should always be a passage of three feet at 
least between the small ends and the wall they face, and 
a space of four feet between the large ends and the 
shutters, and at least six inches between every two logs. 

The supports which separate each tier of logs should be 
8 or 10 inches thick, and level, care being also taken to put 
laths of 1 or 2 inches thick between each log and the 
supports, so that any one may be easily removed, without 
disturbing the others. The supports should be placed 
vertically over each other in the same vertical plane, the 
largest logs nearest the ground, those smaller next, and so 
on. In all cases, even if the planks be all of the same 
length, it is well to place each tier 6 or 8 inches farther 
from the front than the one below it. This arrangement 
will admit of an easy inspection of all the tiers, f 

It is a good plan to weight the entire surface of the highest 
tier with pig-iron or old rails, to prevent warping. 

Wood should be frequently inspected. If it appears 
that the logs shew a tendency to split at the ends they 
should be bound together with hoop iron ; if this is not 
feasible they should be coated over with a mastic of brick 
dust and some fatty or oily substance, or even with a piece 
of linen or cloth to arrest evaporation. 

If smaller planks are required this circumstance might 
be taken advantage of, and the logs which seem inclined to 
split, sawn down the middle. 

* Duhamel considered that wooi stacked vertically dries quicker, if not better, 
than when stacked horizontally. Bat according to Mr. Laslett, Timber Inspector 
to the Admiralty, when timber is placed on end or at too great a slope, the lower 
end does not dry quickly enough to allow the sap to evaporate, and in consequence it 
decomposes more rapidly than when the logs are ranged horizontally. It would 
appear, however, that capillary attraction should overcome the force of gravity. 

t This is found practically to be of great service at Woolwich, where great pre- 
cautions are taken. — (Th. Laslett, Timber Inspector to the Admiralty, ** Timber 
and Timber Trees.") 
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It is advisable to fill up all the cracks with mastic, or 
better still, with an elastic substance such as tow or cotton. 
The action of the air on the inside of the split is thus 
stopped, and withdrawn from the influences which cause 
splits. The of tener they are thus treated, the less likely are 
the fissures to extend. (B. de la Grye.) There is no doubt 
it is also advisable to use coal-tar, pitch or any other sub- 
stance likely to arrest fermentation or the ravages of 
insects, or to soak the tow in some such substance. Any logs 
shewing signs of contagious decay should be immediately 
removed. 

If any are attacked by worms they should be taken 
away and immersed for a period nor exceeding 6 months. . 

Three months would be sufl&cient if the insects have not 
passed the egg stage.* 

Eespecting timber of smaller dimensions and of the same 
form, it is sufficient to range them horizontally and evenly 
one tier above the other ; the first resting on the supports, 
of which we have spoken, and separated from each other 
by regularly placed laths or wedges. 

For wood of from 4 to 9 inches in thickness, the laths 
between the successive tiers should be 1 to 2 inches thick, 
and placed at intervals of not more than 6 feet. 

For wood of from 1^ to 4 inches, the laths should not 
be less than 1 inch in thickness, or less than 4 feet apart. 

For wood of 1 inch and under, the laths should not be 
more than 2 feet apart. In all cases the laths should be of 
an uniform thickness, not less than one inch in breadth and 
depth, plumb with each other, and in the same plane 
passing vertically through the axis of the line of support. 

The piles in the same tier should be about one inch 
apart. It is always advisable to weight the top tier with 
some heavy bodies as already pointed out. 

When wood is stacked without spaces between the 
pieces it is apt to become heated and contract a disease called 
^Werstick." 

* In 1820 a terrible inyasion of insects (Lymexylon Navale) attacked the timber 
stocked at Toulon, when about 20 per cent, of the supply was condemned on this 
account, and the rest saved by immersion. 

The ** Lymezylon Navale '' may attack wood a second time if in its vicinity. 

Generally it shuns currents of air, the sun, and everything of a disturbing nature. 
It attacks in preference the centres of stacks, where it finds shade, even tempera- 
ture and perfect quiet. — (B. de la Grye, Indigenous and Naturalised Woods.) 
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When the supports are not sufficiently close together, 
and when they are uneven or irregularly placed, the wood 
twists and warps, thus taking a very undesirable shape, 
which detracts from its value, and renders its handling and 
disposal difficult. 

We have already seen that the period necessary for 
drying varies from one to ten years, according to the 
dimensions of the pieces, and should often extend beyond 
that period. 

For wood used in building wagons, six to seven years 
are generally regarded as strictly necessary for drying the 
larger pieces — aftertongues (10 ' ' by 7 "), axles (8 ' ' by 6 ' '), 
scammels (8 ^ ' by 5 ^ '), &c., &c. ; and three to four years are 
considered sufficient for the smaller parts, but wood is 
always preferred which has seasoned longer. 

When wood is put into use it is well to paint it, or give 
it a coat of tar, coal-tar, oil, &c,, or bettei/ still in this country, 
a mixture of three parts tar and one part clean grease free 
from all salt. The dry atmosphere may glaze the tar used 
alone on the surface before it has had time to fill the 
minute pores ; but wood should be properly dried before 
being so coated. Paint or other coatiag so applied before 
the wood is dry, or which has not lost its "free water," hin- 
ders the evaporation of that water and of the putrescible sap 
which induces the decomposition of the tissues in which it 
is thus confined. On the other hand, paint applied to wood 
thoroughly dry prevents its being penetrated by atmos- 
pheric moisture, the variations of which cause those 
expansions and contractions often so very disagreeably 
experienced in the doors and windows of houses. 

Dry wood, painted or coated, is in great measure shielded 
from those external influences which perpetually encourage 
decomposition. 
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INFLUENCE OF QUALITY AND DEQBEE OF 
SEASONINQ ON THE DUBABILITT OF WOOD. 



Having now pointed out the characteristics of sound and 
matured wood, and the different forms assumed by decom- 
positions ; having discussed the periods for feUing and the 
most favourable conditions of seasoning, it now remains to 
mention certain facts showing in what degree the durability 
of wood depends upon the care bestowed on it from the time 
the tree is selected to the time it is put into use. 

During the seventeenth century and three-quarters of 
the eighteenth century, ships in England were built of very 
dry oak, and their average duration was more than thirty 
years. 

" The Sovereign of the Seas was built at Woolwich in 
1635 ; forty years later the ship was taken to pieces and 
rebuilt, and the greater part of the materials were found 
to be in sufficiently good condition for re-employment." 

" The Eoi/al William^ built at Portsmouth in 1715-19, 
after being slightly repaired at three different times, was 
finally broken up in August, 1813, after a service of 
ninety-four years." 

Vessels constructed in greater haste at the end of last 
century did not last longer than 14 years. 

The Hawke^ sloop, was built in 1793 ; one-half of the 
timber barked in the spring of 1787 and felled in the 
autumn of 1790, and the other half at the usual time in 
spring. Ten years later she was in such a general state of 
decay that she was taken to pieces, no difference being then 
observable in the condition of her several timbers. ( Ambrose 
Bourdon — quoted by Mr. Laslett.) 

Their duration was even reduced to 8 years when the 
wars of the First Empire necessitated a more rapid con- 
struction with imperfectly dried timber. (MM. B: de la Grye 
and Dupont, engineers of naval construction ^' Indigenous 
and Foreign Woods.") 

In 1827 the French Government considered 11 or 12 
years the average duration of its ships constructed of 
French oak, and 1 5 years if of Provence or Sardinian oak. 
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After tliat time the great care taken in handling and 
seasoning the wood sensibly increased its durability. For 
example, the El Dorado^ launched in 1843, was in a good 
state of preservation after 16 years' service. 

Many old ships which had taken a long time in oon- 
struction in the Dockyards, and originally intended for 
sailing vessels, were converted into steamers and launched, 
although the timber employed in the conversion had not 
undergone the same course of seasoning as that originally 
used. 

When these ships required overhauling, the parts which 
needed repairing were those last constructed. 

Thus the Charlemagne^ laid down in 1833, remained on 
the stocks till 1850. At this time her stern was removed 
and refitted in order to convert her. She was launched in 
1851. Ten years later her stern was defective, and had to 
be repaired in 1868. In course of the work it was found 
that the wood of 1833 was in very good condition, that of 
1850 only, was decaying. 

It is quite possible the timbers of 1868 will decay before 
those of 1833. Examples of this kind are numerous, and 
demonstrate the influence of dryness and durability. (MM. 
B. de la Grye and Dupont, already quoted.) 

Only very imperfect statistics are possessed as to the 
durability of the wood of most of the trees of the Colony. 

In a report supplied in 1871, Mr. Pauling, Eailway 
Engineer, assigned the following duration to railway 
sleepers : — 

European Fir, uncreosoted, about . . . 

„ „ creosoted (in prevision) 
Cape Fir (steeped in water or not) . . 
Cape Oak, not steeped in water 

„ „ steeped in water 
Assegai (from Knysna) 
Hard Pear 



Iron Wood 

Stink Wood 

White Else 

Eed Else 

Upright Yellow Wood 

Black Wood (from Camp Ground j.. 

Madagascar Hard Wood ... 



5) 
J5 



M 



5J 



)5 



4 or 5 years. 
12 
3 
10 or 12 

Indefinite. 

6 years. 

12 

7 or 8 

10 or 12 

6 or 8 

6 

4 or 5 

4 






jj 



Indeflnite, 
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Camphor ... ... ... ... ... Indefinite. 

Milk Wood ... ... ... ... ... 5 or 6 years. 

Ship wood ... ... ... ... ... about 7 ,, 

Unfortunately it was impossible in this very able report 
to state the seasons in which the wood was felled ; the 
length of time it was seasoning before being laid down ; the 
manner in which it was dried, or the proportion of sap-wood 
to heart-wood contained in the hard woods tested. Neither 
does it state the defects which were visible when the wood 
was first used, or the duration of creosoted sleepers put in 
at the same places and at the same time. 

In his evidence before the Select Committee on Railway 
Sleepers in 1882, Mr. Eobertson -stated the following 
facts : — 

" The Upright Yellow- wood used as poles has lasted 
between 10 and 15 years. 

" I know one house in the District of George, which has 
been standing upwards of 60 years, the planks being of 
half -inch Yellow- wood." 

There are still standing at Plettenberg's Bay the four 
walls of a very old building, certainly erected more 
than a hundred years' ago. The window-frames are of 
yellow-wood, and, though fully exposed to the inclemency 
of the weather, are generally perfectly sound. 

In the Appendix of the Eeport of this Select Committee, 
a letter is added from Mr. John Landrey, sen., containing 
the following passage : — 

" When the Eoyal Engineers, to which Corps I belong- 
ed, began to build King "William's Town in 1847, a great 
many real Yellow-wood Poles were cut at the Peiie 
Forest, and used at King William's Town for ^'Wattle and 
Daub " buildings. 

'' We used to char the end of the poles before putting 
them into the ground ; we used them green, almost imme- 
diately after being cut. Such poles lasted well, many of 
them to my own knowledge, stood in the ground 10, 12 or 
15 years, and in a good many cases had not rotted, when 
taken out of thQ* ground." 

The last paragraph of a letter of the General Manager 
of Eailways inserted in the same Appendix LVII, states : 
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^' The Maintenance Engineer, "Western System, reports 
as follows on the creosoted sleepers (Yellow- wood) placed 
on the line 5 years ago. 

*' The sleepers are all on the road near Breede Eiver 
Bridge. They were inspected on the 3rd of May, 1882, 
and were all sonnd, having been 5 years in." 

It is well-known to everybody that Stinkwood is possessed 
of great durability, and that the Yellow-wood used for in 
the wood-work of houses in dry places, is of indefinite 
duration. 

Colonial wood, properly prepared, appears to be unri- 
valled for wagon-building, in which service the best kinds 
last fully 20 years, although constantly exposed to sun and 
rain, and subjected to continual shocks and strains. 

To judge in a short time of the durability of our woods, 
it would bo well if practical information could be obtained 
similar to that supplied by the '' pourrissoires " (rotting 
troughs) at the Woolwich Arsenal. 

These consist of subterranean cavities partly filled with 
woods and vegetable matter, fully decomposed and converted 
into manure. The driest sample of the hardest species can- 
not resist the action of the gases which are generated, 
longer than a year. At the end of this period they are 
always in a greater or lesser degree attacked by rot. 

By putting in the same hole at the same time a sample 
of the wood to be tested, and two or three samples of 
wood of known durability, subsequent comparative obser- 
vations would enable us to determine the exact relative 
strength and resistance to rot of the sample so tested. 
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IDENTIFICATION OP WOOD. 



Observation of the anatomic structure of wood sup- 
plies the means of determining the species to which it 
belongs. M. A. Mathieu has demonstrated this by a 
very excellent classification of European woods. Dr. 
Brandis has similarly classified the woods of India, though 
in a broader and less minute degree ; and Dr. Nordlinger 
has prepared transparent transverse sections . of all the 
principal woods of the world, which have been of great 
service in the observation of their elementary organs. 
As yet sufficient information is not available for specially 
tabulating Colonial woods in this manner. The size of the 
vessels, however, the groupings they assume in a trans- 
verse section, their distribution in the layers of growth, 
and the dimensions of their medullary rays, furnish the 
most reliable data for identifying cut wood. 

To be satisfactory and complete, observations should be 
made — 1st, on a transverse section ; 2nd, on a radial sec- 
tion normal to the layers of growth ; and 3rd, on a section 
tangent to the layers of growth. 

The surfaces should always be freshly and neatly cut. 
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APPENDIX. 



Example of a completed Agreem^nt^ (with remarks for future 
improvementj followed by instructions concerning the ful- 
filment of contracts as regards the selection of trees and 
the preparation of wood. 



Articles of Agreement made and entered into tliis Thirty- 
first January, One Thousand Eight Hundred and 
Eighty-four (1884), between Charles Bletterman 
Elliott, in his capacity as General Manager of Eail- 
ways, and as such acting for and on behalf of the 
Government of the Cape of Good Hope, hereinafter 
styled the General Manager of the one part, and 
Messrs. Thesen & Co., of Knysna, hereinafter styled 
the Contractors of the other part. 

Whereas the General Manager, by an advertisement dated 
the 3rd December, 1883, called for tenders for the 
supply of certain colonial timber logs for the use of 
the Cape Government Railways, under certain terms 
and conditions set forth in the said notice; and whereas 
the said Contractors tendered for the supply of two 
hundred and fifty (250) logs of upright yellowwood, 
to be delivered in about equal quantities at the South 
Wharf Dep6t, Cape Town. Now therefore these 
presents witnesseth that the said C. B. Elliott, in his 
said capacity, hereby contracts with the said Messrs. 
Thesen & Co., and they contract with the said C. B. 
Elliott, as follows, that is to say : — 

First, — The Contractors agree to deliver to the Colonial 
Government, and the General Manager, acting on be- 
half of the said Government, agrees to accept two 
hundred and fifty (250^ logs of upright yeUow- 
wood, to be delivered to the Railway Storekeeper at 
the South Wharf Dep&t, Cape Town, within the 
specified time, that is to say, between the months of 
April, 1884, and March, 1885, inclusive. 

E 2 
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Second. — Tlie logs are to be of the description known as 
upright yellowwood, and are to be of the following 
dimensions, viz. : — 

Upright yellowwood logs, squared, about 25 feet long, 
to be cut or sawn square from 14 inches to 18 inches, 
but in any case the timber must be squared.* 

Third. —The logs to be straight in grain, and to be cut 
from good sound full-grown matured trees, felled 
in the proper season. Generally the edges to be square, 
but wane edges not exceeding 1^ inches in any 
part, to an extent of not more than one-third (^rd) 
of the length of the log will be accepted. The logs 
to be delivered subject to inspection and approval on 
arrival at the South Wharf Depot, Capo Town. 

Fourth. — The General Manager shall pay for all upright 
yellowwood logs passed and approved as follows, that 
is to say : — 
Two hundred and fifty (250) logs of upright yellowwood 
at the rate of one shilling and elevenpence (Is. lid.) 
per cubic foot, in terms of advertisement, delivered at 
the South Wharf Dep&t, Cape Town. 

Fifth. — Any number of logs thrown out as rejected after 
inspection will be paid for on the following terms, that 
is to say : — 

A. In every respect, up to the standard contract quality, 
to be paid for at the full contract price. 

B. Not up to standard contract quality, but near thereto, 
to be paid for at two-thirds (f rds) of the full contract 
price. 

C. Not up to standard contract quality, but still of some 
service to the Government, to be paid for at half (|) 
the full contract price. All other logs below or in- 
ferior to the above in quality, &c., will be rejected alto- 
gether, f 

Payment to be made for the number of logs so passed 
and approved, on the 15th day of the month following 
that in which they are delivered. 
Sixth. — The season for cutting these logs shall be decided 
by the Conservator of Crown Forests, when granting 
the licence for cutting the timber. 

* See Instructions, page 60, Arts. 1 — 4. 

t For observations on this article, see page 56. 
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Seventh. — Only such timber as the Conservator of Crown 
Forests may think suitable will be accepted ; such 
approval, however, will not pledge the Government to 
a final acceptance of the wood on its arrival at the 
Stores DepSt, Cape Towq. 

The timber is to be immersed in salt water for a time 
to be approved by the Conservator of Crown Forests, 
and to remain so immersed at the risk and expense of 
the Contractors, and a certificate from that officer must 
accompany each shipment to the effect that the timber 
shipped has been so immersed ; and the Contractors 
shall conform to all orders which may be laid down by 
the Conservator of Crown Forests, or his deputy, in 
cutting, handling, immersing, or shipping timber, and 
in the event of any material alterations being made in 
the Forest Eegulations an allowance will be made to 
the Contractors. 

Eighth. — ^An advance of half the contract price will be 
paid to the Contractors on the immersion of the logs in 
salt water, on the Contractors producing a certificate 
signed by the Conservator of Crown Forests, or any 
other officer so appointed, to the effect that the logs 
have been immersed in salt water. 

Ninth. — ^Before felling, the trees are to be selected and 
marked by a duly authorized officer or officers of the 
Government, and such trees only shall be used. 

Tenth. — Bills of lading for the logs shipped to Cape Town 
shall be endorsed to the Eailway Storekeeper or such 
other officer or officers as the Government may from 
time to time appoint to receive them. 

Eleventh. — In the event of any dispute arising as to the 
terms of this contract, or the manner in which the 
same is being carried out, the matter in controversy 
shall be referred to three persons, one to be nominated 
by the General Manager, one to be nominated by the 
Contractors, and the third to be nominated by the two 
former nominations, before entering upon the matter 
of arbitration, and the decision of any two or more of 
these persons shall be final. 

The costs of every such arbitration to be in the discre- 
tion of the arbitrators. 
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Twelfth. — The Contractors do hereby agree to submit, in 
terms of advertisement, approved security in the sum 
of five hundred pounds (£500) sterling, as a guarantee 
for the first delivery of logs under this contract, such 
security to consist of a bond (in the sura of five 
hundred pounds sterling) to be signed by two solvent 
landed proprietors or merchants. 

This security to be withdrawn after the due completion 
of the first delivery. The Contractors then do hereby 
agree to submit as a further guarantee for the due 
fulfilment of this contract, to the retention out of the 
moneys payable to them of a sum equal to ten per 
cent. (10 ^/o) on the value of the logs delivered until 
the completion of this contract. 

Thirteenth. — Should the Contractors fail to deliver within 
the time specified the number of logs which they have 
engaged to deliver under the provisions of this con- 
tract (the Act of God, the Queen's enemies, fire, and 
all and every other dangers and accidents of the seas, 
rivers and navigation of whatever nature and kind 
soever excepted), it shall and may be lawful for the 
General Manager, upon giving three (3) months 
notice to the Contractors to that effect, to put an end 
to this contract, and thereupon to call for fresh ten- 
ders for the supply of such logs, or to purchase such 
logs as may still remain undelivered at the time of 
such notice, and to cause the same to be procured and 
delivered at the expense of the Contractors, it being 
understood that any moneys which may at the time be 
due and payable to the contractors for logs already 
delivered, including the detention referred to in 
clause twelve (12) of this Agreement, shall be appro- 
priated by the General Manager for the purpose of 
covering any additional outlay which it may be neces- 
sary to incur under the operations of the proviso. 

Fourteenth. — If in the event of the duly authorized officer 
or officers of the Forest Department failing to select 
and mark the required number of upright yellowwood 
logs in the Crown Forests of Knysna, the Contractors 
shall not be held liable for any damages or costs for 
their non-delivery, providing a written notice has been 
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served on the duly authorized officer or officers of the 
Forest Department, requesting the selection and mark- 
ing of the trees. 

For the due fulfilment hereof the General Manager and 
the Contractors bind their persons and property according 
to law. 

In witness whereof the parties have hereunto set their 
hands in the presence of the subscribed witnesses. 

Witnesses of the signature 
of C. B. Elliott : 

rSigned) H. J. Fletcher. ) (Signed) C. B. ELLIOTT, 
(Signed) C. H. Cawse. j General Manager. 

Witnesses of the signature 
of Thesen & Co. : 

rSigned) ) (Signed) THESEN & Co., 

(Signed) ) Contractors. 



This form of contract will serve as a very useful point 
of departure for ulterior arrangements. It would appear 
that in future contracts it will not be impossible to intro- 
duce more precise conditions, viz. : — 

1st. The exact relative periods to be allowed for squar- 
ing, removal from the forest, and stacking in the 
shade, of felled timber. 

2nd. Stipulations regarding splits and similar defects, by 
fixing, as is now the case with wane edges, the exact 
reductions to be made on defective logs which may be 
passed, and the classes in which thay may be ac- 
cepted. 

3. In cases where immersion is arranged for, equally 
precise conditions may be enforced. 



Form of Conditions for Classification (to be inserted 
in the Art. 5 of the foregoing Agreement). 

For greater precision on these points, the following rules 
should be applied for classifying logs : — 
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1. Mature Wood. 

Apparent sap wood, not exceeding one-sixth of the 
breadth of the log on each face, will not be taken into 
consideration. 

With no more than ^ on each face, logs will be admitted 
to 2nd Class. 

With no more than ^ on each face logs will be admitted 
to 3rd Class. 

Logs with sap wood exceeding ■§- will either be reduced 
by the part necessary to give them proportionate dimen- 
sions of heart for classification in the 3rd Class, or will be 
rejected. 

2. Straightness of Logs. 

Logs straight on one side, and of which the curve of the 
other side has not in any part a bend exceeding -J-'^ in 3 
running feet will be considered straight. 

If the bend be between ^" and V they will be admitted 
to 2nd Class. 

If between V and 2" they will be admitted to 3rd 
Class. 

If the bend exceed 2" in 3 running feet, the logs will 
be rejected. 

3. Straightness of Grain. 

Logs not having a deviation in grain of more than 1" 
in 3 running feet will be considered straight in grain. 

With a deviation of 1" to 3", logs will be admitted to 2nd 
Class. 

With a deviation of 3" to 8", logs will be admitted to 
3rd Class. 

Logs with a deviation of grain exceeding 8'' in 3 feet 
will be rejected. 

4. Cleanness of Logs. 

Ijogs showing superficial splits with apertures not greater 
than -yV a^d a depth not greater than 1" will be considered 
clean, unless the total widths of the splits taken together 
represent y\ of the width of the log. 

Those parts of logs containing splits exceeding ^V inch 
in aperture, will be deducted from the measurement to the 
extent of the depth and width of the splits exceeding ^y . 
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Parts containing Eindgalls and centre barks will be 
similarly deducted. 

Knots perfectly sound and homogeneous with the log, 
of less than 1" in diameter, will not be considered unless 
there are two or more groups together. If there are per 
face, not more than 1 for 9 square feet, the logs containing 
them will be considered clean. 

If there are not more than 2 per face in 9 superficial 
feet, the logs will be admitted in the 2nd Class ; if not 
more per face than 3 in 9 superficial feet, in the 
»Srd Class ; and if more than 3 knots in 9 square super- 
ficial feet, they will be reduced or rejected. Parts of logs 
containing sound dry knots not homogeneous with the log, 
wholly or in part, or detached from the wood, will be 
deducted from the measurement. In cases where his 
abatement is not possible, and the knots are not more 
than 2" in diameter, and if there are not more than 1 for 9 
square feet, they will be admitted in the second class ; if 
not more than 1 per 6 square feet, in the third class ; and 
if more than 1 in 6 square feet, the logs will be rejected. 

Old knots of decayed wood should be cut out and the 
places cleaned to ascertain the nature of the wood beneath 
before classifying. 

Bush-worm holes will either cause logs to be admitted to 
a class not higher than 2nd or 3rd, or to be rejected, at the 
discretion of the contracting department. 

6. Soundness. 

Parts affected with dry, red, or grey-rot, no matter in 
what degree, should be entirely cleared out before the logs 
are passed, and after cutting away the diseased parts, 
should not be admitted higher than the 2nd or 3rd class. 

Parts of logs affected with black rot or white knot will 
be cleaned out, and after deduction from measurement, the 
logs will be passed on their merits. 

6. Quality of Centre. 

A single split at the heart, parallel to one of the sides in 
wood otherwise sound, will not be a cause for reduction in 
class, but only for deduction of the dimensions of the split. 
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Splits at the heart either oblique, double, or multiple, 
not exceeding yV' ^ aperture, and v^hich do not form a total 
opening of more than ^ inch, will not be taken into con- 
sideration. Parts of logs with splits over these dimensions 
will be cut away or deducted from the length, and the re- 
mainder admitted to its proper class. 

Cupshake or Kam-scab, with an arc of not more than a 
quarter of the circumference, will not be taken into con- 
sideration. If the arc extend from ^ to ^ the circumference, 
it will be admitted to 2nd Class ; if from ^ to ^, to the 3rd 
class. 

If the cupshake or Kam scab be complete, the end will 
be cut away to the part where the detached arc is not more 
than f of the circumference. 

If the complete cupshake is visible at both ends, the log 
will be rejected. 

Logs affected with " Lunure," or double sap wood, will 
never be admitted to the 1st Class. If the breadth of the 
lunated ring does not extend beyond ^V ^^ t^.^ diameter, 
logs will be admitted to 2nd Class ; if not beyond -^ to 
3rd Class ; logs with " lunure " beyond ^^ will be 
rejected. 

Eot at the heart must be cleaned out. If the rot is wet 
or white without fungus, not greater than 3" in diameter 
and decreases internally, logs will be admitted to 2nd 
Class ; the part containing excavations for removing 
rotten wood, greater than 3" in diameter will be deducted. 

Logs affected with brown heart which appears sound, 
will be admitted to 2nd or 3rd Class. 

When logs have several defects of different kinds, the 
inspector will decide on their rejection. 

7. Wane Edges. 

Logs with wane edge exceeding 1^", or with wane edge 
extending beyond one-third the length of the log, will be 
admitted to their proper class after deducting the portions 
which must be removed to reduce the wane edge to the 
dimensions allowed by the contract. (Art. 3). 

Contractors will be required to supply labour at their 
own expense for turning and marking the logs, and for 
boring and cleaning defects. 
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The duties undertaken by the Forest Department for 
regulating the execution of Contracts for the supply of 
Colonial Wood to the Bail way Department, and the obliga- 
tions which devolve on the contractors, are explained in 
the following letter : — 

These explanations were fully concurred in by the General 
Manager, who immediately gave notice of them to Messrs. 
Jones & Co., whose contract was in course of arrange- 
ment at the time. 

The General Manager of Bail ways. 
Sir, — 

« « # « # 

The conditions of exploitation should be the same for all 
wood-cutters, whether contractors or not, and contractors 
should be advised that there is nothing in the spirit or 
tenor of their contracts to justify the slightest modification 
of forest regulations. If a contract is known to be 
in existence before the sections are marked I shall be 
much pleased to instruct the officers in passing to 
make a note of trees which will fulfil such contract 
requirements. This has been done in the last section 
marked, viz.. Elands Bosch, where there are 64 logs 
suitable for Jones & Co.'s contract. In the other sections 
I can only show the book in which the species and dimen- 
sions of stamped trees are registered. 

It is the contractors' business to find trees if they want 
them, and the forest officers in charge of the sections will 
assist them, as they will assist any other wood-cutters or 
merchants in need of wood. 

I beg you will remind the contractors that is for them to 
find the trees either in the Crown Forests or on private 
property. The Forest Department will, however, always 
be glad to give all possible information regarding trees for 
disposal in Crown Forests, 

But the contracts in no sense are more binding to 
Government than to private individuals. It can only be from 
amongst the trees marked available that the contractors 
may be allowed to cut their timber in Crown Forests. 

I have, &c., 

(Signed) Cte. M. de VA88ELOT, 

Superintendent of Woods and Forests, 



60 

The measures taken for regulating supervision on the 
part of the Forest Department have been laid down in 
the following instructions given by the Superintendent of 
Woods and Forests, with the assent of the General Manager 
of Eailways. 



Precautions to be observed in preparing Colonial 
Wood for the Railway Department. 

1st. Contractors (Government or private) desirous of 
taking wood from Crown Forests for the execution of 
contracts, must themselves seek and select the trees they 
require from amongst those marked for felling in open 
sections, in exactly the same manner as all merchants and 
wood-cutters have to do, and apply for licences for those 
trees they want, whether the wood is required for the use 
of Government or for private purposes. 

2nd. From amongst the trees for which the contractor 
has obtained a licence he must point out to the guard of 
the section in which they stand those from which he intends 
to supply logs for Public Works. If the tree appears 
straight in grain, sound, full grown, and matured (Art. 3 
of contract), the guard must show by a certain mark that 
he has no objections to offer previous to felling. 

The Forest Guard must make a note of the day such 
trees are cut down. 

The logs should be shaped and trimmed within a fort- 
night after they are cut down. They must be carefully 
inspected by the guard of the section, who must number, 
and mark specially those which he considers suitable ; of 
these he must make a special register, and send to the 
Conservator on the same day, the memorandum of logs he 
has marked during that day. 

As far as possible the logs must be put in the shade 
away from the sun, and their ends covered with shavings 
or other similar substance until they are sent away from 
the forest. 

3rd, After being shaped, logs should not remain longer 
in the forest than is absolutely necessary to remove them. 
After a period of not more than fifteen days they must be 
removed to the place where they are to be immersed. The 
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officer in charge of the section must keep a record of the 
different operations, and furnish a detailed statement of 
the load carried by each wagon, which the driver must 
hand to the Conservator on its arrival at the place for im- 
mersion. 

4th. On the day of their arrival at the place of immer- 
sion, the contractor must give notice to the Inspector of 
Colonial wood, who, after a fresh examination* will again 
mark those logs which have in no way deteriorated, and in 
which no new defects have appeared. After not more 
than three days they should be immersed, and in the mean- 
while kept carefully shaded from the sun. 

5th. The logs should be so immersed that they will be 
completely covered by the water at all states of the tide 
and at a place where salt and fresh water are mixed ; 
where they run no risk of being washed away ; and from 
which they can be easily removed when required. 

6th. The officer in charge of the immersion must keep a 
register of the logs which are immersed, and give 
certificates, which require the endorsement of the Conser- 
vator before they can be used. 

7th. The Conservator, or his deputy, must inspect the 
logs every week, to ascertain that they are completely 
covered by the water at every stage of the tide. 

8th. If from any cause the wood taken from the water after 
the proper period of immersion should be delayed longer 
than three days before shipment, it should be carefully 
piled up on blocks almost horizontally but inclined so that 
the water may easily drain off lengthwise, and the logs 
separated from each other by laths. All their sides should 
be carefully sheltered from the action of the sun, and their 
ends specify sheltered. 

* For full details of inspection see page 20 of the Treatise, and for practical in- 
structions see page 64 of the Appendix. 
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Instructions for Inspection of Colonial Wood. 

1. The measurement of the side of the square made in 
regard to green timber must be ^V i^ excess of the dimen- 
sion for which they are passed, and applicable to seasoned 
timber. 

2. In the measurements of the side of the square, or two 
sides if unequal, the size should be measured in inches, not 
taking fractional parts into account. 

3. The depth of superficial splits, the width of wane edges 
in excess of the contract allowance, and any imperfection 
which does not indicate that the log is internally in a state 
of incipient decomposition, must be deducted from the 
size in order to ascertain the serviceable dimensions of the 
log that will be delivered. 

All logs after these deductions have been made, contain- 
ing not less than 11" by 12" of sound wood, entirely 
free from fault, will be accepted for the quantity of sound 
timber they contain intact. 

4. Yellow- wood logs distinguished as upright and outeni- 
qua, required to be 15 feet in length, must be registered at 
that length, though the logs be actually in excess of it. 

Logs required of about 25 feet, must be calculated at 
their full length in feet omitting fractional parts. 

5. Logs in every respect up to the standard quality shall 
be passed, with a view to classification in the first class. 

6. Logs not perfectly straight in the grain, or curved* 
on only one side, and those having certain faults which do 
not appear on the surface and cannot therefore well be 
allowed for, but which do not render the log liable to re- 
jection (as for instance small splits at the heart less than ^ 
of an inch) may be passed with a view to classification in 
the second or third class. 

7. All logs having greater defects, and especially those 
shewing signs of penetrative rottenness, dry, dark, or 
light, must be definitely rejected. 



* Concerning curved or crooked loga, if the wood is perfectly sound and straight 
on one side, those logs which have a bend of not more than one inch in three feet 
must be passed in the second class, and those which have a bend of not more than 
two incites in three feet must be passed in the third class. 

All others must be rejected. 

Those with a bend of not more than half an inch in three feet may be rejifarded 
as straight. 
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8. The Eegister of the Inspector must furnish the 
following information regarding each log: — 

1. Exact dimensions. 

2. The dimensions at which it was finally passed. 

The cubic content on dimensions passed and .the class 
at which accepted. 

Value according to contents and class passed for. 

3. The description and exact dimensions of all im- 
perfections ; either having been the cause of 
absolute rejection, or the cause of placing in a low 
classification, admitting them, with certain deduc- 
tions, to such and such a category. 

(1.) For curved and crooked logs, the bend should 
be stated, either per running yard or for the total 
length of the log. 




In case of logs not quite straight in the grain, the 
inspector must indicate the deviation per running yard, 
thus, for example : 




say, deviation J inch per running yard. 

If there are knots, give number, diameter, and 
probable depth (for each face). 

If not rectangular, the shape of the log should be 
indicated, say, by a figure, showing that it requires 
2 or 3 inches, &c., to make it square, say for example, 
one side oblique per 3'' by 12" high. 




•^■■•W"."*" 



G 
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If there are wane edges, the inspector should state 
the dimensions of the defect required to complete the 
perfect square and length, until the larger side of 
defect comes within the permitted allowance. 

Say, for example, on an angle, 3x2, 10 feet in 
length until 1^ x 1 inch is reached. On a 2nd angle, 
2^ x2^, 6 feet in length, until 1^ x 1^, &c., &c. 



3' 



lo* 



J/ 




The whole information should be given in conformity 
with the headings of the form annexed, and each 
column must be carefully filled in. 

The logs must bear a special mark signifying in what 
class they have been passed. 



For example : — 

For the First Class 
For the Second Class 
For the Third Class 



o or A. 



B 




>j 
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B. 
C. 



and the dimensions at which passed distinctly stated 
on them. 

If superficial splits occur, give the aperture, depth 
and length, say, for example : — 

Superficial split : 1st, | ap. X 2" dth X 2 ft. Igth. 
2nd., &c., &c., &c. 

If split at centre, give same indication with figure. 




K decomposed at the heart, give the diameter and 
depth of ihe decayed part, &c., &c., and so on for all 
other defects. 
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SPECIAL INSTRUCTIONS CONCERNING 

STINK- WOOD LOGS. 



Splits and Decomposition at the Heart. 

I. Splits at the Heart : 

1st. When these occur in sound wood all logs in which 
splits are not broader than ^ an inch at the aperture, might 
be passed as sound timber without any reduction. 

But if in a log, otherwise sound, there is only one split, 
in a direction parallel to one of the sides, it might be passed 
without reduction, although the aperture be wider than 
\ inch; the aperture being deducted from the measurement. 

2nd. If the splits have an aperture wider than \ inch, 
all that part of the log should be deducted from its mea- 
surement in which the splits exceed \ inch, and the rest 
passed as sound timber. 

For example : • 

A 6 , 




00, exceeds \ inch. CB., to be deducted, ' = ^ in. 
A.C, to be accepted. 

II. Decomposition : 

3rd. Parts of logs in which the wood is decayed should 
be probed or bored with an auger, as far as the sound 
wood, and the log, from that point, measured as though 
it only contained sound wood. 

In the case of logs decomposed at the heart, if the decay 
is of a non-contagious character in the centre of a log 
otherwise sound, and does not exceed 3 inches in diameter, 
and is of a tapering shape, the log might be passed in 
second or third class without reduction. If the decay ex- 
ceed 3 inches in diameter, that part of the log should 
be deducted from the measurement of the log in which the 
defect exceeds 3 in. in diameter, as in the case of splits at 
the heart exceeding ^ in. 

G 2 
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III. Wood to be passed : 

4th. All logs (after deducting the defects m hich exceed 
those the contract allows, and those stated above) contain- 
ing not less than 11" X 12" of sound timber entirely free 
from faults should be accepted for the quantity of sound 
timber they contain intact. 



Shipment of Wood. 

At the time of shipment the Inspector must furnish 
a list containing exact dimensions ; dimensions passed for ; 
cubic contents ; value according to cubic contents ; and 
class passed in. 

In his remarks the inspector should give descriptions and 
measurements of the defects which give rise to a lower 
classification and smaller dimensions than demanded by the 
contractor. 

This list is intended for the Railway Storekeeper, but 
should be forwarded to him in the usual way (voie 
hierarchique), that is through the Conservator, the Superin- 
tendent of Woods and Fbrests, and the General Manager 
of Railways. 

The Inspector should also deliver a list to the contractor 
which should contain only the class, the dimensions ac- 
cepted, cubic contents and value. 

Rejected logs must not be mentioned in such list, and 
no certificate whatever must be given for them. 

The Inspector must make a separate list of rejected logs, 
with full details of the causes for rejection, and forward it 
in the usual way. 

The Inspector must make a copy of the immersion regis- 
ter containing all the particulars already asked for, and also 
dates of felling, immersion, removal from water, &c., &c., 
which must be forwarded in the usual way to the Superin- 
tendent of Woods and Forests. 
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EXPLANATIONS FOB FILLING IN NOTE BOOS. 



To arrange the order of his descriptions, the Inspector 
is always supposed to stand at the thick end, looking in 
the direction of the small end, and working iProm left to 
right. In this position the 1st side is uppermost. 

The 2nd to the right of the 1st. 

The 3rd „ „ „ 2nd. 

The 4th „ „ „ 3rd. 

If from any special circumstance it is necessary to work 
otherwise, the order adopted must be clearly specified. 

Then the following data must be registered : — 

1. Number of the log. 

2. The length of the log, when the tape has been 
stretched on the side under examination. 

3. Total bend, if the curve is regular ; the total bend by 
yard or foot of the greatest curvature,* if the log i3 crooked. 
Example : 





4. 'Deviatian of the fibres, so much per yard. Example, 
3" in 1 yard. 




5. Obliquity, (falsely squared) dimensions of part which 
would have to be cut away to use the piece and make it 
properly square (by two figures) for each defective side. 

Examples : 27I8'' 




10 



6. Total breadth, measuitd at the middle of the side, by 
one figure. Example : 16" 




7. Breadth of heart at the middle of the side, by one 
figure. Example : 4" 




8. Breadth of sap-wood at left and right of heart at the 
middle of t he side, by two figures. Example : 576" 




9. Wane edges, length and breadth on the left side, by 
two figures, for describing a single angle. Example : 

275'' 



S' M 




10. Names of noticeable faults. ^^^ 

1 1 . Position of fault stated by two figures . 

The first stating the distance of the large end from the 
beginning of the fault, the second the distance of this same 
point to the left edge. Example : 1576" 




12. Dimensions of faults in three figures : 1st, the 
breadth ; 2nd, the length it measures on the side ; 3rd, 

(1) Especially knots, splits, '^coltiness *V centre bark, rindgall, red, white, gr^y^ 
dry and black rot — worms. 



71 



depth to which it penetrates. If only two are necessaay 
the first should be the diameter, and the second the depth. 
Example : 27374" 

176" 




13. The dimensions of the constituent parts of wood, at 
both large and small ends, described in the figure. ^^^ 

14. The defects sketched and their dimensions marked 
near the figure drawn. 

(2) Especially irregular layers, double heart eplita, it>t<i, oupahake (kam scab), 
double sap-wood, blemishes. 
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